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Preface to Volume XXIII of Isis 
(Quetelet) 


Among the many centenaries to be celebrated in 1935 none 
appeals to my imagination more strongly than that of the 
publication of QueTeLet’s work entitled “ Sur [homme et le 
développement de ses facultés, ou Essai de physique sociale” (1), 
one of the greatest books of the nineteenth century. ‘The world 
would be better today if more politicians and administrators 
were trained to understand QUETELET’s message, but the intellectual 
inertia of the so-called leaders as well as the stupidity of their 
flocks brings into greater prominence the genius of such men 
as himself and GALTON. QueTELET’s book on man and the 
development of his faculties with the bold subtitle SOCIAL 
PHYSICS was the first attempt to apply mathematical analysis 
to the study of man—not only of his body but of his behaviour 
and morality, his mind and soul. ‘The book made a considerable 
stir in Europe, the original Paris edition being soon followed 
by a pirated one (Brussels, 1836), by German and English 
translations (Stuttgart, 1838, Edinburgh, 1842) and by abundant 
and acrimonious controversies. A small minority recognized its 
prophetic value, but for the mass of the educated people it was 
rather a cause of scandal and grief. How could anyone carry 
scientific indiscretion and impiety further than by attempting, 
as QUETELET did, to analyse man’s transgressions as if they were 
physical accidents, to consider the passions of his soul as if they 
were abnormalities of the weather, and his very morality as a 
kind of climate? QueTevet’s “ average man” was ridiculed and 
tabooed. 


(1) 2 Vols., 21 X 13 cm., XII+ 327 p., 2 tables, vi1i+ 327 p., 6 tables (Paris, 
1835). Fig. 5. 














Isis, xxu, pl. 1. PLATE 1, Fic. 1. G. SARTON 
QUETELET’s portrait drawn in charcoal, about 1835 (see Appendix). 














denico in fo Pe oy Pewer 
1, Giswen Seta d Callen l 


ly endlesé a aft hy Pra, Se 


pm & Am scapes “ of 


4 fo 
ath. igh Ba gole_ 
A eboatlle Flame Sep ty ee SOCIALE. 


} fo Lf y ent, | prend fades Mo & ah ag (OY tai 
J ie ovina ye ad tatpeat sa apiclion is - { / R 
€ then “w t@ Seo muck wa 
Y f antew” ESSAL SUR LE DEVELOPPEMENT DES FACULTES 


Gadd, 


PHYSIQUE SOCIALE. 


DE LHOMME 


~~ 
> 
- , AO. T T 
(rg ane Jered = pprtitine Cee Rae) oll 
7 ; 4 but Serettnter peepeter! de Redeem sepa: de Betpige, preedeat by tommeee on 
/ i atte = Re Corisethaant nie de reper . cmrrependnat de Mamita te Prem, de Mimmin Ryo tee 
Carleca I Cita hs See ena Oarneme, Geataan, Sontaye, Sutin. Pugs het 
are / (ats —oee a ae BAR temee, Cotes 
ha oth aned vo ag a ty Sh 
XfLe ae Or aousib fered 
ve 7 Z 
hefrrms awa CH leat P 
wus 


nie | cag t= lentt 1 Aaeet Crger at prrod 
hus beon Pras pus ele of by Bo hsenph 


he z aN . ox ~§ " es pec A i) damian +y tts 
(% ke Pw Panel Math eau Lt “sf det: vaneneseoneves 


ee ee 19 wre mer erret eee 
; 


wy " 
vA SAINT-PETERSBOURG 
fr ae) JACQUES Ieeakewrr 


jaco 
i > 


Isis, xxi, pl. 2. Fic. 2 Fic. 3. G. SARTON 


Title-pages of the copy of the Physique sociale presented to FLORENCE NIGHTINGALE (see Appendix). 
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Yet QuetreLet had proved his case as completely as it was 
possible to prove it in his own time and with the means at his 
disposal. If the average number of crimes, suicides, births out 
of wedlock, etc. are constant in a given community, one cannot 
escape the conclusion that they must needs reveal realities com- 
parable to physical realities, and that the most secret behaviour 
of men is submitted to social laws of the same kind as the laws 
of physics. Whichever might be the idiosyncrasies and the 
freedom of individuals, their average morality and behaviour could 
be foretold as well as their average physical features and longevity. 
Moreover he showed that inasmuch as it is hopeless to study 
each and every individual, the only approach to social physics 
or sociology was the mathematical analysis or the statistical method 
to the explanation and illustration of which his book was devoted. 

The statistical instrument is to the sociologist and statesman 
what the thermometer is to the physician; if one knows the data 
relative to a body politic presumably sound, the anomalous data 
relative to another body will reveal its illness. The physician 
observing an abnormal temperature knows that something is 
wrong; his next tasks are to locate the cause of the illness and 
find a remedy. So does the statistician who observes excessive 
rates of murder or suicide or sexual delinquency in a given com- 
munity. He knows that there is something wrong, and such 
knowledge is the first condition of redress. Again, if he should 
observe that the inequalities of wealth and opportunity are 
excessive—that the rich are too rich and too few and the poor 
too poor and too many—he knows that the body politic of that 
particular community is not well. However the majority of men 
are conscious or unconscious hypocrites; they are far more afraid 
of the publication of evil than of evil itself; and if they enjoy 
privileges which would not bear scrutiny they prefer darkness 
to light. Such people are very apt to mistake their own selfish 
interests for those of the community, to resent the diagnosis 
of a disease on which they have managed to thrive, and to browbeat 
the physician who exposes the evil and attempts to cure it. 

Far from being a sacrilege, the search and revelation of truth 
is a duty,—it is not simply a scientific duty in a narrow sense, 
it is also a philanthropic duty and a religious one. The religious 

or if you please the mystical—aspect of statistical inquiries 
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was strongly evidenced in one of the earliest treatises on the 
subject, the one published almost two centuries ago by JOHANN 
PeTER SUSSMILCH (1707-67), entitled Die géttliche Ordnung in den 
Verdnderungen des menschlichen Geschlechts (2 vols., Berlin, 1741, 
fig. 4) (2). It was beautifully expressed by that great woman, 
FLORENCE NIGHTINGALE (1820-1910), “ The Lady of the Lamp ”— 
According to PEARSON’s account (3) : 


“ Her statistics were more than a study, they were indeed her religion. For 
her, QUETELET was the hero as scientist, and the presentation copy of his Physique 
sociale is annotated by her on every page (4). FLORENCE NIGHTINGALE believed 
—and in all the actions of her life acted-upon that belief—that the administrator 
could only be successful if he were guided by statistical knowledge. The legislator 
—to say nothing of the politician—too often failed for want of this knowledge. 
Nay, she went further: she held that the universe—including human 
communities—was evolving in accordance with a divine plan; that it was man’s 
business to endeavour to understand this plan and guide his actions in sympathy 
with it. But to understand God’s thoughts, she held we must study statistics, 
for these are the measure of his purpose. ‘Thus the study of statistics was for 
her a religious duty.” 


* 
* * 


QUETELET’s book of 1835 had been prepared by statistical studies 
initiated ten years earlier. His golden age was probably the 
decade beginning in 1828. In that year he published his 
Instructions populaires sur le calcul des probabilités—one of the 
earliest popularizations of a subject of which relatively few 
people realized the fundamental importance in those days, and 
he read his memoir “ Recherches statistiques sur le Royaume des 
Pays-Bas”’ (5), in the preface of which he clearly expresses the 
value of comparative statistics for the diagnosis and understanding 


(2) I have seen only a later edition (3 vols., Berlin, 1761-76). Vols. 1-2 (1761-2) 
are a second edition; vol. 3 (1776) an additional volume by CuHrIsTIAN JAcoB 
BAUMANN. 

(3) Kart Pearson: The life, letters and labours of FRANCIS GALTON (vol. 2, 
414, Cambridge, 1924; /sis 8, 186). See also our figs. 2 and 3, and appendix. 

(4) Presented to the Galton Laboratory by Miss NIGHTINGALE’s niece, 
Mrs. VAUGHAN Nasu, and now placed beside Darwin’s gift of the Origin of 
species to GALTON and TYNDALL’s gift of his Belfast address to HERBERT SPENCER. 
(K. P.) 

(5) Read before the Royal Academy of Brussels on Dec. 6, 1828. Nouveaux 
mémoires de I’ Académie royale (tome 5, 29-57, 12 tables, Bruxelles, 1829). 
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of social conditions. In 4835—the golden year—appeared his 
Social physics, wherein his conviction was reiterated and bolstered 
up with a great variety of examples. A couple of years later 
the first king of the Belgians, Leopotp I, invited him to give 
some lessons to two princes of his family—Ernest and ALBERT 
or Saxe-CopurG—during their stay in Brussels. ‘These letters 
were eventually published under the title, Lettres sur la Théorie 
des probabilités appliquées aux sciences morales et politiques (454 p., 
26 x 17 cm., Bruxelles, 1846, fig. 6). Gatton who studied 
them in the English translation (London, 1849) considered them 
‘* the most suitable [treatise on the subject] to the non-mathematical 
reader ’’ (6). When EuLer wrote his famous letters for the niece 
of FREDERICK THE GREAT, the Princess of Anhalt-Dessau (Peters- 
burg, 1768) he did not speak of the calculus of probabilities though 
it was already fairly advanced in his day. It is much to the 
credit of QueTeLeT and of his royal patron that that calculus and 
its applications to the social sciences were now considered a 
fit subject for a ruling prince. Indeed could one imagine one 
more fit to give the latter some idea of his responsibilities? And 
yet I wonder how many of the remaining princes of our own 
days realize this as deeply as they should? 

GALTON (7) was not entirely fair to QuETELET when he said 
that the latter had not fulfilled the high promise contained in 
his work of 1835. It is true the second edition of the Soctal 
physics, was not materially different from the first, though it 
appeared thirty-four years later (8), but this was partly due to 
the fact that his genius had already reached its highest potential 
in 1835. The rest of his life was devoted not to any attempt 
to soar higher, or to undertake new explorations in the unknown, 
but rather to the consolidation of his initial effort. He was 
the leading spirit not only of the Observatory and the Academy 
of Belgium, but of almost every scientific endeavour in the new 
kingdom, and in addition to that he was the prime organizer 


(6) Needless to say that book is now obsolete if only because there is no mention 
in it of the theory of correlation, first published by GALTON in 1888. PEARSON : 
Life of GALTON (vol. 2, 335, 1924; vol. 3, 50, 1930; Ists 22, 253-5). 

(7) PEARSON (vol. 2, 420; Isis 8, 186). 

(8) Physique sociale was now the main title. ‘‘ Physique sociale, ou Essai sur 
le développement des facultés de '- homme (2 vols., Bruxelles, 1869). See figs. 2, 3. 
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of every international agency for meteorological and statistical 
investigations. He was one of the founders of the London (Royal) 
Statistical Society in 1834 (g) and when the American Statistical 
Association was founded five years later, he was its first foreign 
member. He was the creator of the international congress of 
statistics, and his unchallenged supremacy is proved by the 
circumstance that out of the nine congresses (10) he presided 
over seven! He was president of the first congress in Brussels 
1853, of the third, Vienna, 1857, of the fourth, London, 1860, 
of the fifth, Berlin, 1863, of the sixth, Florence, 1867, of the 
seventh, The Hague, 1869, of the eighth, Petersburg, 1872 (I 
do not believe there is another example in the history of interna- 
tional scientific congresses of such a persistent leadership). He 
failed to preside over the second congress (Paris, 1855) because 
he had an apoplectic stroke in July of that year, and over the 
ninth (Budapest, 1876), because of his death (11). He was truly 
the father—or we might say the patriarch—of statistics. 


* 
* * 


At this point I beg leave to open a parenthesis for the sake 
of refuting a common error. It is often said, and not only by 
Germans, that the father of statistics was ACHENWALL. ‘This 
is not simply erroneous but highly misleading. Far from being 
the father of statistics, GoTTFRIED ACHENWALL (1719-72) did not 
even know what statistics is. He may have been the first to 
speak of statistics, but he really spoke of something very different 
from what we understand by that word. I have examined his 
Abriss der neuesten Staatswissenschaft der vornehmsten Europdischen 
Reiche und Republicken (x+-324 p., Géttingen, 1749). This is 
simply a brief description of the countries of Europe with special 
reference to their constitution, products, character and qualities 


(9) The centenary of which was celebrated this year. See Nature (133, 560, 


1934). 
(10) The congresses were replaced in 1885 by a permanent organization, the 
International Statistical Institute. JoHN Koren: The history of statistics (New 


York, 1918; Isis 4, 387-9). 

(11) He was born in Ghent on February 22, 1796, and died in Brussels on 
February 17, 1874. Good biography by Em1rLe WAXwEILeR in Biographie nationale 
de Belgique (18, 477-94, 1905). 
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ot the inhabitants, laws, commerce, etc. The purpose is 
comparative, but no special chapter is devoted to a comparative 
survey of each of the elements dealt with in the other chapters. 
Numbers are seldom in evidence, and there are neither numerical 
tables nor graphs of any kind! As far as I could make out the 
statistical contents of this book are not essentially different from 
those which may be found in many other publications which 
began to appear two centuries earlier, such as SEBASTIAN MUNSTER’s 
Cosmographia (1536, 1544), GIOVANNI BoTERO’s Relazioni universali 
(1596), etc. Indeed statistics in that early sense is as old as 
almost any form of organized society, for has not every intelligent 
ruler (whether he be the king gratia Dei of a very elaborate common- 
wealth or the chieftain of a barbarian tribe) the wish to know 
as exactly as possible the amount of his resources in men and 
goods, and to know equally well the resources of his possible 
allies and enemies? Any systematic attempt to satisfy such 
curiosity was “ statistics’ in the old sense (12). 

ACHENWALL begins his Abriss with the following words: ‘ Der 
Begriff der sogenannten Statistic [sic], das ist, der Staatswissen- 
schaft einzelner Reiche wird sehr verschiedentlich angegeben, 
und man trifft unter der grossen Menge Schriften davon nicht 
leicht eine einzige an, welche in der Zahl und Ordnung ihrer 
Theile mit der andern iiberein kommen sollte”’.... This shows 
that by the middle of the eighteenth century the exact contents 
of the new science called “ statistics’ was not yet clearly under- 
stood in spite of its popularity; however it might be broadly 
defined as ‘“‘ a comparative study of states.”’ It is often said that 
ACHENWALL was the first to use the word statistics (13), but 
I am not sure even of that for if he had coined the term would 
he say “ die sogenannte Statistic ”’? 

The roots of QueTeLet’s thought must be sought outside of 
that “ so-called statistical ’’ literature. ‘There are two main roots. 


(12) To illustrate, consider Egypt. For what might be called the statistical 
organization of the old Empire (c. 3400 to c. 2475), see ADOLF ERMAN and HERMANN 
RANKE: Aegypten (Tiibingen, 1923, 107). For the general census under the 
XVIIIth dynasty (1580-1350), see SerGe Darratnes: Un socialisme d’état 
quinze siécles avant J. C. (Paris, 1934, 75). Consider also Israel: read Chs. 1 
to 4 of the Book of Numbers. 

(13) E.g., Lirrré’s Dictionnaire s.v. statistique. The earliest English example 
given in Murray’s NED is ZIMMERMANN, 1787. 
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First, the *‘ political arithmetic ’’ which developed in England in 
the second half of the seventeenth century; second, the calculus 
of probabilities which originated about the beginning of the same 
period (1654) in a correspondence between PascaL and FERMAT, 
and reached a magnificent climax in LAPLAck’s Théorie analytique 
des probabilités (Paris, 1812). LapPLace lived until 1827. QUETELET 
was deeply influenced by him, and was introduced to him in Paris, 
in 1823 (14). I shall not insist on the history of the theory of 
probability for that is too beautiful a story to be told in a hurry (15) 
but | may say a few more words of the political arithmeticians 
who illustrated so remarkably in this regard the English genius 
for concrete explanations. 

These were Captain JOHN GRAUNT (1620-74) and Sir WILLIAM 
Petty (1623-87). The first prepared the Natural and political 
observations upon the bills of mortality (London, 1662, fig. 7), then 
Petty published a series of tracts on “ political arithmetic” and 
‘ political anatomy ’’-—and finally his famous treatise entitled 
Political Arithmetick, which he wrote as early as 1676-77. This 
was published surreptitiously in 1683, but the first duly licensed 
edition appeared only in 1690 after the author’s death (16). A 
third great forerunner was EDMUND HALLey (1656-1742), whose 


(14) QueTeLet had a good mathematical training and began his scientific career 
as a teacher of mathematics. He and JEAN GUILLAUME GARNIER started in 1825 
the publication of a journal entitled Correspondance mathématique et physique 
‘(11 vols., Ghent 1825-39) which was of great importance for the mathematical 
education of Belgium. After its discontinuance in 1839, there was no mathematical 
journal in that country until 1874 when EuGENe CATALAN and PauL MANsIon 
started the Nouvelle correspondance mathématique. From 1876 to 1880 CATALAN 
was the only leader and raised the mathematical standard of his journal very 
high, perhaps too high for the rank and file. In 1881, it was replaced by Mathesis, 
the aim of which was more modest; Mathesis was originally edited by P. MANsION 
and J. NeuBerc; it is still going strong today. 

To return to GARNIER and QUETELET’s journal, it is significant that in spite 
of its elementary character (that is, the purpose was rather the diffusion of know- 
ledge than original research) it included many statistical notes; it thus helped 
to popularize the statistical point of view. 

(15) Read Isaac TopHUNTER: History of the mathematical theory of probability 
from the time of Pasca. to that of LapLace (640 p., Cambridge, 1865). HELEN 
M. Wacker: Studies in the history of statistical method (338 p., Baltimore, 
1929; Isis 13, 382-3). 

(16) Lord Epmonp Fitzmaurice (DNB, 45, 113-9, 1896). The only perfect 
copy of the unauthorized edition of 1683 is in the Bodleian Library. See figs. ro, 
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endless curiosity and brilliant mind were once more exemplified 
in a paper of his containing the earliest mortality table “ An 
estimate of the degrees of the mortality of mankind, drawn from 
curious tables of the births and funerals at the city of Breslaw, 
with an attempt to ascertain the price of annuities upon lives ” 
(Philosophical Transactions for January 169%, vol. 17, No. 196, 
p. 596-610, fig. 8). HALLEy’s interest in statistics went back 
at least to 1681 (17). SiissMILCH, mentioned above, continued 
the English political arithmetic in a more mystical vein. It now 
became the mathematicians’ business to keep this movement on 
the right track. ‘The main difficulty as always was to fight off 
the theologians and philosophers who had no patience for austere 
investigations and were more anxious to know or to prattle as if 
they knew, than to study. QuUETELET quoted approvingly JosEPH 
Fourter’s saying “‘ Les sciences statistiques ne feront de véritables 
progrés que lorsqu’elles seront confiées 4 ceux qui ont approfondi 
les théories mathématiques.”” (Correspondance mathématique, 2, 
177, Gand, 1826). Fourrer’s warning is still necessary to-day. 

The victory of the political arithmeticians and even more so 
that of the theorists of probability was so overwhelming that the 
meaning of the word statistics changed radically, almost without 
anybody being aware of how, when and why. The emphasis 
had been gradually transferred from the subject to the method. 
Statistics was no longer restricted to the description of states; 
it was applied to the study of any collection of facts which could 
be summarized in the form of tables, curves and graphs. It 
is now defined “ The science of the collection and classification 
of tacts on the basis of relative number or occurrence as a ground 
for induction; systematic compilation of instances for the inference 
of general truths; doctrine of frequency distributions ”’ (18). 
Statistical training is focused upon the theory of probability and 
its applications to any problem which life or science may suggest. 
It concerns itself with such questions as the definition of ave- 
rages, the appreciation of the homogeneity of collections, the 


(17) See his letter to Hooke, May 19/29 1681. and also his letter to CASPAR 
NEUMANN of Breslau, 1693, quoted in EuGENE FarrFieLD MacPike: Correspon- 
dence and papers of EvMOND HALLEY (Oxford, 1932, 52, 89; Isis 20, 470-2). 

(18) Definition of the word statistics (construed as singular) in WeBsTER’s New 
International Dictionary. (2d. ed., 1934). 
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best means of sampling them, the interpretation of the data 
with a minimum of distortion or error. ACHENWALL had neither 
knowledge nor conception of these matters. On the contrary, 
QuETELET was keenly aware of them, and realized their com- 
plexity, difficulty, and fundamental importance. 


* 
* * 


Another great injustice is made when ComTE is called the tounder 
of sociology, for QueTeLet has better claims to this title than 
he, or at least they should be mentioned together. AUGUSTE 
ComTe (1798-1857) was probably the first to speak of social 
physics (as early as 1822) and of sociology (1839) (19). In 1824, 
he wrote to a friend “ Je crois que je parviendrai a faire sentir, 
par le fait méme, qu’il y a des lois aussi déterminées pour le déve- 
loppement de l’espéce humaine que pour la chute d’une pierre.’’(20) 
ComMTE wrote on these matters as on many others with unbearable 
prolixity and conceit. In the meanwhile QUETELET was not only 
saying what to do, but was actually doing it, and doing it much 
better than ComTe could imagine, for the real difficulties and 
the crucial points only appear when one is tackling concrete 
problems and tackling them in large numbers humbly and 
patiently; they remain almost always hidden from the superficial 
and supercilious minds of philosophers. Comre talked, strutted 
and soared, and apparently ignored the terre-a-terre activity of 
his fellow worker in “ social physics ’’ (21), but that activity was 
far more creative than his own. Comte was building proud 
castles on sand, QueTeLetT, humbler constructions on bedrock. 
Moreover Comte had no appreciation of the importance of the 
theory of probability, nor of statistics, nor of the statistical 
approach to biology and sociology (22). I do not propose to 
discuss the question ‘‘ who was the founder of sociology ? ’’—but 


(19) Cours de philosophie positive (Tome 4, 252, 1839). 

(20) In a very long letter dated Sept. 8, 1824. Lettres d’AuGusTE ComT! 
a M. Vatart (Paris, 1870, p. 139). 

(21) I do not remember any reference to QUETELET 
have read them only in parts and at different times. 
is very extensive and unindexed. At any rate QUETELET is not mentioned at 
the very places where one would expect at least a mention of his name. 

(22) See his silly remarks in the Cours de philosophie positive (vol. 3, 410 ff., 418). 


in ComrTe’s works, but 
The Comtian literature 
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CINQ ESSAYS 
SUR 
L’Arithmeuque Politique. 


I. On Repond aux Objections tirées de' 
la Ville de Rey en Perle, c& a celles de 
Mr. Avzout concre les deux premiers E f- 
Says, & Von fast voir quisl y a antant de 
mande a Londres qu'a Paris, Rome & 
Rouen pris enfemble. 

I. Comparas{on entre Londres & Paris en 

| 14 Chofes particulsers. 

- Preages qu'cl demenre dans les 134 
rotffes de Londres marquées dans les bil- 
lets de moralsté, environ 696 mille per- 
fonne:. . 

NV. Combsen Pon eflime qu'il y a de monde 

a Londres, Paris, Amfterdam, Venife, 

Rome, Dublin, Briftol & Rouen evec 

plufieurs remarques fur ce Sujet. 


V. Touchant la Hollande @ les autres VII 











Provinces Unies. eo 
Par le Chevaher PE 7 7T dela 
Societe Royale. 





Invidiam Augendo ulcifcar. 


A LOWDRE, 
Impremic pour Henry Mortlock au Phenix dore dans 


le Comerier de St. Paul. 1689. 
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FIVE ESSAYS 
IN 
political Arithmetick, 


viz 


1. Objeétions from the City of Rey in 
Perf, and from Monft Auzout, 
two former Effays, anfwered, and that 
Londen hath as many People as Pars, 
Rome and Rosen put together. 

Il. A Comparifon between Lenden and 
Paris in 14 particulars. = 

ILL. Proofs that at Londen, within its 134 
Parifhes named in the Bills of Morta-| 
lity , there live about 696 thoufand 


People. 

IV Aneftimate of the People in Londen, 
Pars, Amflerdam, Venice, Reme, Deblin, 
Brsftol and Rewen, with feveral obfer- 
vations upon the fame. 

V. Concerning Holland and the reft 
the VII Unsted Provinces. 


By St WILLIAM PETTY, 
Fellow of the Royal Society. 
Iavidiam augendo ulafar. 


LowDo™, B.S 
‘rinted for Meary Mtrtleck at Phewx*\0 
' St. Paul's Church-yard. 1685. 
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9. 


British Museum. The top words “ Five essays’? measure 63 mm). 
This book is printed in French and English on opposite pages (twice 48 p.) 
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if the alternatives are COMTE or QUETELET,—surely it was not 
ComTr, but QUETELFT. 


From 1834 on, QUETELET was perpetual secretary of the Belgian 
academy, a post which his encyclopaedic tendencies and _ his 
universal curiosity made highly suitable for him. He was able 
to stimulate not only the scientific activities of his countrymen 
in almost every direction, but also, though to a lesser extent, 
their literary and artistic efforts. He soon realized that one of 
the best means of originating or encouraging new endeavours 
was to tell the history of the earlier ones and this was probably 
what induced him to devote a part of his precious time to historical 
investigations. 

There are a number of historical notes in the Correspondance 
mathématique (23), but his first historical paper outside of his 
own journal appeared in 1835 (the very birthyear of Sur homme), 
in the form of a report submitted at the Dublin meeting of the 
British Association for the Advancement of Science: ‘“‘ Apercu 
sur l'état actuel des sciences mathématiques chez les Belges ” 
(Report of the fifth meeting B.A.A.S., 35-59, 1836). The purpose 
of this paper was not only to spur on his countrymen, but to show 
the world what the new Belgium (then barely five years old) 
had already accomplished. After 1835, his statistical investigations 
engrossed his thoughts so deeply that he had no time for historical 
writing, except a few obituaries, and a note on the ancient academy 
of Brussels, (24) until almost thirty years later. 

In 1864 and 1866 he published two large volumes : Histoire 
des sciences mathématiques et physiques chez les Belges (480 p., 
Bruxelles, 1864) and Sciences mathématiques et physiques chez les 
Belges au commencement du XIX® siécle (iv+-754 p., Bruxelles, 
1866). 

The first of these volumes is a history of science in Belgium, 
with the general history of that country and the history of art, 


(23) For example, the first volume (1825) contains notes (by himself) on 
Huycens’ MSS., Grecory St. Vincent, GEMMA FRristvus. 

(24) Sur les travaux de l’ancienne Académie (Bulletin de l’ Académie de Belgique, 
vol. 5, 14 p., 1858). 
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as a background. It is divided into tour books: I. From the be- 
ginning (Roman times) to the birth of CHARLES THE FIFTH in 1500 
(56 p.), II. To the end of the governorship of ALBERT and ISABELLA, 
1633 (118 p.), III. To the foundation of the Academy of Brussels, 
1773 (93 p.), [V. To the independence of Belgium, 1830 (92 p.). 
This is followed by two irrelevant appendices, explaining the 
purpose and functions of the Royal Observatory of Brussels, and 
a project of a Belgian Pantheon to be established in the Park 
of that city. It is clear that QueTELet’s historical efforts were 
largely inspired by his ardent love of the country whose rebirth 
in freedom it had been his privilege to witness. Moreover he 
was himself one of the leading artisans and promoters of the 
new kingdom, his own share in that leadership being especially 
glorious, as the scientific revival was largely due to him. 

The second volume is, as the title suggests, a continuation of 
the first, but a very irregular one. It would perhaps be more 
correct to call it a collection of materials for the use of later 
historians. It is divided into four books: I. Organization of 
scientific research in Belgium, and international organization of 
science (a field of which QuETELET was one of the pioneers). 
Il. Biographies of fourteen contemporary Belgian scientists. 
III. Biographies of Belgian men of letters and artists. IV. Bio- 
graphies of twelve foreign scientists (25). 

These two historical works of 1864 and 1866 are somewhat 
heavy and repetitious; the author’s patriotism and his zeal to 
illustrate the scientific achievements of his people were greater 
than his historical experience. ‘These books are not distinguished 
except as the historical contributions of a very distinguished 
scientist. However it may still be useful to refer to them, especially 
to the second which is partly in the nature of memoirs, and as 
such really valuable in spite of careless writing. ‘They contain 
the reactions of a candid witness to many scientific personalities 
and to important events of his time, —quorum pars magna fuit 

Quetecet lacked historical training and had no conception of 


(25) Araco, Humpo.pr, ALexis Bouvarp, H. C. SchumMacuer, Gauss, GOETHE, 
Groperti, F. X. J. Droz, Mavruus, A. R. Farcx, D. J. vAN Ewrjck, baron pre 
KEVEBERG DE KesseL. These notices are interesting because they include personal 
recollections. With regard to QUETELET’s contacts with GorTrue, see AUGUSTE 
Cou arp : Goerue et Querecet (Isis 20, 426-35, 1934). 
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historical difficulties. In this he was perhaps less excusable than 
other scientists because his long experience in another—his own 
chosen—field should have taught him that things are not always 
as simple as they look. History is just as easy, or as difficult, 
as statistics : it is just as easy to write poor history as to compile 
poor statistics; it is just as difficult to do good historical work 
as to do good statistical work. Keenly aware as he was of the 
many statistical pitfalls, he seemed unconscious of the historical 
ones, and as a result he made himself ridiculous in one remarkable 
instance. He published two letters purported to have been written 
by his “ illustrious countryman ” (26) the Holy Roman Emperor 
CHARLES V to FRANGOIS RABELAIS in 1542. CHARLES wrote to 
Maistre RABELAIS (in French) that he had promised a thousand 
écus to whomever would solve the. quadrature of the circle, but 
in vain. Would not RaBetais try? The archivist Louis PRosPEeR 
GACHARD proved that these two letters were apocryphal. Their 
text had been communicated to QUETELET by the French geometer 
and historian MICHEL CHASLES (1793-1880). It was not yet 
known then that poor CHASsLEs had been for years the chosen 
victim of a clever and unscrupulous forger, otherwise QUETELET’s 
discomfiture would have been even worse (27). 

Two other historical papers deserve mention. “Tables de 
mortalité et leur développement” (Bulletin de la Commission 
centrale de statistique de Belgique, tome 13, 40 p., Bruxelles, 1872). 
The first part of this paper (p. 4-17) is historical. It contains 
a very interesting comparison (tabular and otherwise) between 
nineteen mortality tables, beginning with HALLEy’s famous Breslau 
table of 1693. ‘The second paper was the “ Premier siécle de 


(26) CHARLES-QUINT was born in Ghent in 1500; he died in 1558. RABELAIS 
was born c. 1490 and died in 1553. ‘The letters were published in the Bulletin 
de l’ Académie de Belgique (vol. 22, 204-7, 1866). Controversy with GACHARD 
and facsimiles (itbidem, 343-6, 478-9, 544-5). 

(27) See P. TANNERY’s notice on CHasLes in the Grande Encyclopédie or in 
his Mémoires (vol. 6, 517-21). “* Son godt pour les recherches historiques lui attira 
une mésaventure célébre. Un faussaire, du nom de Vratn-Lucas, lui vendit 
successivement, par pieces détachées, une immense collection d’autographes 
dont CHASLES se servit notamment pour revendiquer en faveur de PascAL un 
certain nombre de découvertes qui font la gloire de Newton. FAuGéRE en France, 
Brewster en Angleterre, démontrérent la fausseté des piéces invocuées par 
CHASLES et finalement celui-ci, en 1869, reconnut cette fausseté et fit poursuivre 


” 


Vrain-Lucas qui lui avait extorqué prés de 200.000 francs. 
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l’Académie royale de Belgique,” which QueTeLet contributed as 
its perpetual secretary to the memorial volumes celebrating its 
first centenary, Académie royale de Belgique. Centiéme anniversaire 
de fondation, 1772-1872 (2 vols., Bruxelles, 1872). QuUETELET’s 
paper covers p. 117 to 174 of the first volume. He was admirably 
qualified for the writing of this general survey, for he had been the 
academy's moving spirit for almost forty years, that is, for a 
substantial part of its whole existence, the period of maximal 
activity up to that time. 

We gather from the preface to his book of 1866 that he was 
planning to write in cooperation with his son, the astronomer 
Ernest ADOLPHE FRANCOIS QUETELET (1825-1878) three more 
volumes on the history of science in Belgium, dealing respectively 
with astronomy, meteorology, and terrestrial physics, but on 
account of the father’s death and the son’s inefficiency, that 
project failed to materialize. 

QueTELet’s historical studies suggest another comparison with 
Comte. The latter was one of the pioncers of the history of 
science movement (28), but as usual he preached by precept 
rather than by example. On the contrary, QUETELET’s interest 
was concrete, and its application immediate. He undertook to 
write the history of science in his own country, and accumulated 
a considerable amount of materials for later historians. Unfortun- 
ately if he was a born statistician he remained until the end an 
indifferent historian. 


I like to think of the constant presence in any sound Republic 
of two guardian angels: the Statistician and the Historian of 
Science. ‘The former keeps his finger on the pulse of Humanity, 
and gives the necessary warning when things are not as they 
should be. The Historian of Science—or let us say simply the 
Historian (for in the future every historian will have enough 
scientific training to appreciate the importance of science) will 
not allow Humanity to forget its noblest traditions or to be ungrate- 
ful to its greatest benefactors. If the Statistician is like a physician, 


(28) G. Sarton: L histoire de la science (/sis 1, 9, 1912). 
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the Historian is like a priest, —the guardian of man’s most precious 
heritage, of the one treasure which, whatever may happen, can 
never be taken away from him—for the past is irrevocable. 
Humanity must be protected by the watchful Statistician, and 
it must be sustained in its newer and bolder efforts by the 
consciousness of every antecedent effort, to which it owes its 
culture, its dignity and its excellence. 

QueTELET realized these two needs ahead of the great mass 
of the people, even of the best educated, and such prophetic 
vision of the intellectual necessities of the future, if that is not 
genius, what else is it and what else is genius? 

Cambridge, Massachusetts. GEORGE SARTON. 


APPENDIX 
Notes on the illustrations 


Plate 1, fig. 1. We owe this portrait of QUETELET to the courtesy 
of his grandson, Mr. G. QueTELET, lawyer, and of 
Mr. AuGuste CoLtarpb, Librarian of the Royal Observatory 
in Uccle. According to G. QueTELET, this charcoal drawing 
is the portrait nearest to the date 1835. 

Plate 2, figs. 2 and 3. As explained in the text, the Physique 
sociale of 1869 was not essentially different from the first 
edition published in 1835 under the title Sur !homme. ‘Thanks 
to the courtesy of the Department of applied statistics of 
University College, London, and of Mr. EGON SHARPE 
PEARSON, we are able to reproduce the title pages of the 
copy presented to FLORENCE NIGHTINGALE, bearing QUETELET’s 
dedication in his own hand and Miss NIGHTINGALE’s remarks 
in her own hand. As these inscriptions may be partly lost 
in the reproduction (the ends of some words have already 
been cut off in the binding), I give the full text here. 

QueTELet’s dedication: ‘‘ Mademoiselle Florence Nightin- 
gale. Hommage de respect et d’affection. L’ auteur. Quetelet.”’ 
F.N.’s remarks on the half-title page: ‘‘ Organic periods 

positive creed. 
Critical periods — no convictions but that the old ones are false. 





' 
; 
; 


el ene ~ ere 
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Xtianity organic period. 

Reformation — critical » 

Will last until a new organic period has been inaugurated 
by the triumph of a yet more advanced creed ( ? the New Moral 
World resulting from Law). 

On the main title page : 
the sense of infinite power 
the assurances of solid certainty 
the endless vista of improvement 

from the principles of PHYSIQUE SOCIALE if only found 
possible to apply on occasions when it is so much wanted. Nov. 1, 
70 [the date being cut by the binder is uncertain; it might 
be read Nov. 17 without indication of year]. 

These remarks together with the passage which I quoted 
above from PEARSON’s biography of GaLTon, are highly 
significant and throw a new light on her personality. 

7. JouN Graunt’s Natural and political observations are 
said to have first appeared in 1661 but the earliest edition 
known is this one, 1662, which has the appearance of a first 
edition. It is possible that WILLIAM Perry collaborated on 
the first edition; it is certain that he was the editor of the 
fifth—posthumous and improved—edition of 1676. 

10. According to DNB (45, 117), the Political Arithmetick 
written by Petty as early as 1676 or 1677, was refused a 
license as likely to give offence in France. However, it 
was published surreptitiously and anonymously in 1683 under 
the title England’s guide to industry, in the form of an appendix 
to another work. ‘This photograph was made in the Bodleian 
Library from the unique perfect copy 














Natur- und Medizingeschichtliches aus 


dem Mahabharata 


Neben epischen und anderen Anteilen enthalt das grosse 
Sammelwerk, Mahabharata, auch lebens- und weltanschauliche 
Erérterungen philosophischen Einschlages, hauptsachlich bei den 
Ausfiihrungen, im Moksadharma seines XII. parvan, aber auch 
in einigen anderen, weniger umfangreichen und _ verstreuten 
Abschnitten. Derartige philosophische Texte diirften gegen die 
Mitte des ersten nachchristlichen Jahrtausend Aufnahme gefunden 
haben in das MBh (== Mahabharata), welches im folgenden nach 
seiner bekannten Ausgabe Calcutta 1834-9 ohne weiteres Kenn- 
zeichen zitiert wird (in Ubereinstimmung mit der bekannten 
Ubersetzung von Deussen-STRauss). Diese Philosopheme dienten 
zum Ausbau 4rztlicher Lehren, vor allem in der CaS (== Caraka- 
Samhita, Editio Lahore 1929), und hier besonders in dem 
gésseren Teil des Abschnittes tiber den Kérper (Sdrirasthana), 
welcher deswegen im 14. Jahrhundert von dem Jainamdénch 
Gunaratna anscheinend als ein besonderes philosophisches Fach- 
werk ( Atreyatantra) angesehen wurde. Im Journ. Roy. Asiat. Soc., 
1932, 789-814 ist das Alter der friihesten grossen Zusammen- 
fassung indischer Fachmedizin, der alten Samhitas, bei grober 
Schatzung nach der Mitte des ersten Jahrtausend angesetzt 
worden, unabhangig von dem Bezug der MBh-Anteile zur CaS. 
Die somit iibereinstimmende zeitliche und inhaltliche Abhangigkeit 
der CaS von dem MBh gemiass dem zuvor umrissenen Rahmen 
lenkt eine medizinische Anteilnahme auf die betreffenden Ab- 
schnitte des MBh, zunial — schon seit vedischen Vorzeiten — die 
Erlésung (moksa) sich auf kérperliche wie seelische Leiden 
erstreckte. Aus seinen vielgestaltigen und umfangreichen Texten 
sollen nachfolgend einige Momente untersucht werden, in 
einzelnen Beispielen und Belegen, ohne jedoch — wie ausdriicklich 
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betont — das Material im MBA zu erschépfen noch jede, zuweilen 
angedeutete, arztliche Theorie. 

Die oben erwahnte Datierung vor 500 n. Chr. fiir die MBh-Teile 
und nach 500 hinsichtlich der CaS bezieht sich nur auf das 
Erscheinen der Texte im geschichtlichen Gesichtswinkel oder 
auf ihre friiheste [mutmassliche] Redaktion. Das Alter von 
Einzelheiten des Inhaltes ist damit keineswegs bestimmt worden 
und noch weniger dasjenige des Entstehungsvorganges. Letzter 
reicht mitunter in die friihesten erkennbaren Zeitabschnitte zuriick, 
soweit sich aus den MBh-Texten ein Riickblick gewinnen lasst. 
Einzel-Parallelen aus anderen, auch verwandten Uberlieferungen 
— wie etwa aus der Alteren Upanisad-Literatur — bieten hierbei 
meist unzulaingliche Sicherungen in Prioritéts-Fragen. Mehr 
Erfolg fiir eine Kritik der Entwicklung verspricht die Beriick- 
sichtigung einer indischen Eigenart, namlich der Vorliebe fiir 
Systematik, auf welcher sich auch in diesem Zusammenhang 
ein gut Teil der wissenschaftlichen Medizin aufbaut. Und diese 
Bemiihung um Einordnung von Erfahrungen und deren Verwer- 
tungen ist auch oft genug im MBh erkennbar, z.B. in V, 1681 
bei der Betonung der Unterscheidung (vydkarana) aller Dinge 
im Sinne systematischer Sonderung, wie sie in den Abschluss 
der Erérterung iiber die Veden [in der hier allgemeinen Bedeutung 
des Wissens] eingefiigt ist. 

Auf einem allgemeinen, naturkundlichen Untergrund unter- 
scheidet das MBh Pflanzen und ‘Tiere durchweg als stehende 
(sthavara) und gehende (janrgama); auch deren gebrauchliche 
Ubersetzung durch unbewegliche und bewegliche wird inhaltlich 
der althergebrachten herrschenden Wertung nach der Funktion 
gerecht, welche sich bereits im Rgveda nachweisen liasst. Diese 
iibliche Einteilung wird XII, 8700 erweitert bei den Tieren in 
zwei- und vierfiissige, offensichtlich in Anklang an die vedischen 
Zwei- und Vierfiissler, die in I, 3619 durch Sechsfiissler erganzt 
werden. Die letzte Dreier-Systematik erscheint umfassender als 
jene nach laufenden, schwimmenden und kriechenden Tieren, 
wie sie in den Yajus-Uberlieferungen auftaucht. XII, 8701 ff. 
zerlegt dann die Gruppen der Zweifiissler bis zu den Menschen, 
welche nach brahmanistischen Prinzipien klassifiziert werden. 
Mindenstens dieser Ausklang muss ais nachtraglich zugefiigt 
angesehen werden. Denn die grundsatzliche Gliederung ist 
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zuvor in 8698 dargelegt: A. aus Eihaut entstandene (jardyuja), 
B. aus Eischale entstandene (andaja), C. aus Spaltung oder 
Sprossung entstandene (udbhyja), D. aus Schwitzung entstandene 
(svedaja). Und dass hierbei die giiltige Systematik vorliegt, 
beweist die oftmalige Wiederholung, wie in XII, 7005 (A.B.D.C.), 
7689 (ohne Einzelnennung), 10282 (A. B. D. C.), 10396 (A. B. 
D. C.), 11594 (A. B. D. C.), XIV, 1134 (B.C. D. A.). In letztem 
Beleg werden auch einige Beispiele angefiigt, zu B: Végel 
(khecara = unter dem Himmel sich bewegend) und Kriechende 
(sarisrpa), zu D: Wiirmer (Armt), niedriger eingeschatzt als 
Wesen in C, welche die Erde spalten (bhid). Diese Systematik 
ist auch in den alten Upanisad-Uberlieferungen nachweisbar : 
Aitareya- I], 3 (B. A. D. C.) und Chdndogya- V1, 3,1 (B. A. C.). 
CaS Sarira 3,23 dirfte jene Einteilung tibernommen haben, 
wie der dortige allgemeine Bezug zum MBh nahelegt; aus dritter 
Hand stammt der Einschub im Beginn des Mdnava-Dharmasastra 
(I, 43-45) und der SuS (= SuSruta-Samhita, Editio Bombay, 1931), 
wie in der WINTERNITZ-Festschrift 73-8 dargelegt ist. Diese 
‘Tierordnung, welche im indischen Rahmen fremdartig anmutet, 
erregte nicht nur Teilnahme bei den spateren Philosophen 
sondern auch Arzlichen Kommentatoren, wie z.B. bei Candrata, 
welcher nach JoLLy (Zschr. Deutsch. Morgenld. G., 1906, 
413-469) zwischen dem 11. und 14. Jahrhundert gelebt hat. 
In seinem Kommentar (zu 16) sind die Tierarten mit den 
sogenannten 5 Elementen verbunden unter Verweis auf Khara- 
nada. Dieser Autor taucht wiederholt mit einem Ansehen 
wie Caraka oder Susruta auf, wird im Kolophon unmittelbar 
nach Bhela genannt, diirfte jedoch kein hohes Alter beanspruchen 
nach anderen Belegen, welche von G. MUKHOPADHYAYA in 
seiner History of Indian Medicine 763-770 gesammelt sind. 

Wenn in den vedischen Zeiten der Mensch mit den Zwei- 
und Vierfiisslern vereinigt erscheint, so ist er — wenn nicht 
schon friiher — nach philosophischen Tendenzen im MBh 
deutlich abgesondert, obwohl mitunter Atavismen erkennbar sind. 
Empirische Betrachtungen seiner kérperlichen Systematik beginnen 
mit seinem embryonalen Zustand, wie solche sich auch in der 
Verbindung der Anatomie mit der Entwickiungsgeschichte durch 
die Fachmedizin widerspiegeln. Unter Betonung gegeniiber 
anderen Theorieen weist XII, 77329 darauf hin, dass der Keim 
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(garbha) ohne Mann (purusa) und Weib (stri) nicht entstehen 
kann. Wie nach medizinischen Lehren, so auch nach XIV, 
501 gelangt der Samen des Mannes und das Blut der Frau in 
die Keimlagerung (garbhdsaya); der letzte Fachausdruck ent- 
spricht einer funktionellen, nicht einer anatomischen Auffassung, 
denn der uterus des Menschen ist in den alten Zeiten nicht 
nachweisbar bekannt. Deshalb betont auch XII, 9/177 (vgl. auch 
12535-7), dass der Keim in der Bauchhdhle (kuksz) nicht wie 
Speise verdaut wird (jar). Der Samen (sukra leuchtend) 
kommt hier in die Hitze (usman, mutmasslich = Menstrualblut) 
und ist nach XII, 6982 selbst eine Feuerform (tejomaya), gemiass 
den altarischen Vorstellungen, welche bei dem Begriff des Feuers 
bereits Warme und Licht systematisch vereinen. Ein Uberblick 
der embryonalen Entwicklung wird in XII, 11967-9 gegeben : 
aus Samen und Blut entsteht ein Kndéllchen (kalala), welches 
sich zur kleinen Blase (budhuda) und darauf zu einem Fleisch- 
klumpen ausbildet, dem dann Glieder, Nagel und Haare ent- 
wachsen. Diese Beschreibung wird einer Frau, Sulabhda, in den 
Mund gelegt. Der Vorgang kennzeichnet das Interesse breiter 
Kreise, wie auch in Garbha-Upanisad 3 ersichtlich. Die Altesten 
Beobachtungen entstammten zweifellos dem ‘Tieropfer; sie wurden 
daraus von Arzten iibernommen und in ihren Fachiiberlieferungen 
weitergetragen, waren wohl auch mittel- oder unmittelbar aus- 
lésend fiir das MBh. Auf einen Einfluss durch Arzte, welche 
bekanntlich die Jahreszeiten besonders einteilten, kann auch dic 
Berechnung der Schwangerschaft nach g Monaten in 11969 
zuriickgefiihrt werden gegeniiber der sonst iiblichen und volks- 
tiimlichen Dauer von ro (Mond-) Monaten, die in 9777 und 
12529 erwahnt wird (vgl. einige Beispiele im Archiv f. Geschichte 
d. Med. 1928, 237). 

Bei der Zusammensetzung des menschlichen Kérpers wird in 
XII, 717348 Haut, Fleisch, Blut, Fett, Galle, Mark und Sehnen 
aufgezahlt, in Anklang an die bekannte Stelle in Satapathabrahmana 
X, 4, 1, 77. In letztem ist aber die allgemein giiltige Einteilung : 
Haar (loma Kérperhaar, sc. des Opfertieres), Haut, Fleisch, 
Knochen Mark, welche sich aus den Opfertexten des weissen 
und scharzen Yajus entwickelt hatte. Dagegen scheint XII, 
11352 (Haut, Fleisch, Fett, Galle, Mark, Knochen, Sehnen und 
Samen) mehr die Arztliche Dhdtu-Lehre zu_beriicksichtigen 
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(vgl. Sudhoffs Archiv, 1933). Denn diese Autfassung als Meta- 
morphose ist in XIV, 570-7 angedeutet : die Speise geht dort in 
den Kérpersaft iiber, dieser in das Blut, welchem dann fiir eine 
Weiterentwicklung (des Embryo) Fleisch, Fett, Sehnen, Knochen 
angereicht werden; in 573 werden auch Abbaustoffe durch mala 
bezeichnet, wie bei Arzten iiblich. Nach XII, 11332-3 stammen 
Knochen, Sehnen und Mark vom Vater ab, Haut, Fleisch und 
Blut von der Mutter. Gefiasse (sira) und Sehnen (sndyu), welche 
auch in der Fachmedizin haufig zusammen genannt werden, 
sowie Knochen kénnen in XII, 10913-4 als eine Art funktionell- 
statisches Moment beurteilt werden, im Vergleich mit dem 
Uberzug durch die Haut. Ein solcher Bezug griindet sich auf 
Vorstellungen von einem Wohnraum, wie zuvor in 10911 erwahnt. 
Auch XII, 12463 schildert einen solchen, anscheinend zeltartigen 
Raum, dem die Knochen als Stiitzen (sthiina), die Sehnen zum 
Anspannen (yu), das Fleisch und Blut zum Beschmieren (ip) 
und die Haut zum Uberziehen oder Uberdecken (avanah) dienen. 
Derartige Betrachtungen des Menschenkérpers sind beliebt, wie 
VI, 1048, XII, 6517, 7679, 8765, 9124-30, 9658 zeigt. Der 
Insasse dieses Raumes bzw. Leibes ist das innere Selbst (antarat- 
man), der purusa, der ,,Mann“ in engerer Bedeutung. Er wird 
nicht gesehen, weil er sich im Herz niedergelassen hat; seine 
Grosse wird nach V, 1764 und 1786 als Daumenbreite (angustha) 
angegeben, worauf sich XII, 71026 und anscheinend das Mass 
von 2 oder 3 angulas in CaS vimana 8, 14, 7/14 bezieht. Dieselben 
Vorstellungen bestehen in Kathaka-Upanisad IV, 12-13, Svetdas- 
vatara-Up. Ill, 13 und Mahdandradyana-Up. XVI, 3. Danach 
kann das Mass prddesa im Herz (,,hrdi‘‘) in XII, 8942 nur auf 
den Daumen bezogen werden, zumal kurz darauf, 8946, von der 
Héhle des Herzens gesprochen wird. In XII, 6842 ist der 
Begriff vom Herz (Ardaya) sogar zu dem der Brusthéhle erweitert 
unter Gegeniiberstellung zur Bauchhéhle (kostha), wie das auch 
in der Fachmedizin nachweisbar ist. Derartig anatomisch- 
topographische Vorstellungen sind beim Herz nicht die aus- 
schlaggebenden. Bereits aus der arischen Friihzeit liefen hier 
Lebensanschauungen ein (vgl. ,,Die Medizin im Rg-Veda, Asia 
Major, 1930, 387°‘), welche sich kritisch als Beachtung von Affekten 
einengen lassen (etwa im Gegensatz zum Denken) und in der 
Fachmedizin mit der Sinnesphysiologie verbunden werden (vg. 
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»,On the hearth in acient Indian medicine, Journ. of Ayurveda, 
1934). Der Stamm der Entwicklung dieser komplizierten 
Vorstellung weist jedoch in Richtung eines Seelen-Begriffes. 
Eine solche Bahn wird beispielsweise in der Brhaddranyaka- 
Upanisad 1V, 3, 7 betreten bei der Frage nach dem Selbst 
(dtman) mit dem Ergebnis, dass der purusa, ein Licht (jyotis) 
im Herz, aus Erkenntnis gebildet (vjidnamaya) ist. Dieser 
purusa wird wiederholt im MBA als ksetrajna bezeichnet, d.h. 
als Kenner (jfia) des ksetra (Ort, Wohnung etc.), welch letzte 
z.B. in VI, 1325 ausdricklich als der Leib (Sarira) erklart wird. 
Derartige Doktrinen sind im MBA vielseitig ausgebildet; sie 
kénnen in ihrem philosophisch-psychologischen Einschlag hier 
und spater nur kurz gestreift werden, soweit sich engere Beriih- 
rungsflachen zum Thema bieten. Bei ihrer Verbindung mit den 
‘Trendenzen einer Erlésung von Leiden entstand auch eine abfailige 
Beurteilung der K6rperanteile des Menschen. In XII, 12463 
kénnte jene Abwertung durch den Ausdruck ip (schmieren) 
angedeutet sein; sie wird jedenfalls unterstrichen durch die 
vorgebrachten Eigenschaften des Missriechens (durgandhi) und 
durch die Anreihung von Harn und Kot, wie dhnlich in XII, 
10913 und anderen méglichen Belegen. 

Aus dieser absprechenden Wertung fallen allgemein die fiinf 
mahabhitas heraus. Ihre gebrauchliche Ubersetzung durch ,,Ele- 
mente‘ (,,Feuer, Wasser, Erde, Luft, Ather‘‘) mag mitunter einer 
praktischen Bequemlichkeit nicht entbehren. Aber selbst wenn 
dabei ein moderner elementarer Begriff ausgeschaltet wiirde oder ein 
genetischer Zusammenhang mit den Lehren des EMPEDOKLEs, 
PLATO oder ARISTOTELES (vgl. BOTHLINGK, Verhandlg. Kgl. Sachs. 
Ges. d. Wiss. Leipzig, 1899, 149-151), so wiirde eine solche 
begriffiche Ubertragung den bodenstandigen Vorstellungen von 
den mbh (= mahdabhitas) nicht gerecht werden. 

Das System der mbh erscheint bevorzugt im MBah als eine 
Grundlage der Physiologie und ihrer Erweiterungen. Seine 
geschlossene Festigkeit beweist mit einigen Varianten, dass es 
nicht erst kurz vor dem redaktionellen Abschluss entstanden 
sein kann. Seine Prinzipien lassen sich bereits in den 4lteren 
Upanisad-Uberlieferungen nachweisen, deren Lehren die Natur- 
vorgange und Naturkrafte erkenntnistheoretisch aus ihren Vor- 
stellungen von Géttern als Personen lésten (vgl. HERTEL, 
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Indogerman. Forschgn., 1923, 188). Als Atavismus kann es 
daher beurteilt werden, wenn z.B. in XII, 11561 die mbh mann- 
liches und nicht (wie gewéhnlich) sachliches Geschlecht besitzen, 
Nach JacosB (Concordance, 732) kommt der Ausdruck mbh selbst 
nur in jiingeren Texten der Upanisad-Uberlieferung vor: in 
Pranagnthotra- 4; Aitarsya- III, 3 und Maitrayana- III, 2 liesse sich 
noch zufiigen. Dort oder anderwiarts ist jedoch keine Begriindung 
erkennbar, warum die mbh ein beherrschendes Moment der Physio- 
logieim MBh bilden. Ob ein arztlicher Einfluss hierbei angenommen 
werden darf, lasst sich bei den unzureichenden Kenntnissen aus 
der Friihzeit nicht sichern. Somit bleibt nur die allgemeine 
und althergebrachte Grundlage des Bezuges zwischen Makro- 
und Mikrokosmos ibrig. 

Ein Auszug von hauptsachlichen Bezeichnungen fiir die einzelnen 
mbh aus den MBh-Texten bietet zwar ein buntes Bild, aber 
keine wesentlichen Unterscheidungen der Bedeutungen im Rahmen 
des vorliegenden Themas. 


1. Raum = antariksa, akasa, kha, nabhas, vyoman. 

2. Wind anila, marut, vata, vayu, (prana, eigentlich : Atem). 

3. Feuer = agni, anala, usman, jyotis, tejas, div, padkava, vahnt. 

4. Wasser = ap, ambhas, udaka, jala, toya, vari, salila. 

5. Erde = urvi, jagati, devi, dhara, parthiva, prthivi, bhi, mahi, 
vasudha. 


Die Ubersetzung ,,Raum“ entspricht nicht ganz der jeweiligen 
Bedeutung des 1.mbh. Raumliche Vorstellungen sind zweifellos 
urspriinglich mit den Ausdriicken verbunden worden, wie z.B. 
bei kha — Hohle, und auch der Sachlage nach in den MBhA-Texten 
erkennbar. Aber bereits die erstgenannte Bezeichnung, antariksa, 
regelmassig in der Yajus-Uberlieferung gebraucht, wird in 
Satapathabrahmana VII, i, 2, 23 mit iksa (von iks = strahlen, 
sehen) erklart und durch antarendkdsa (die Zustrahlung durch 
den Zwischenraum). Bei dkdsa (Herbei-Strahlung), eine Bezeich- 
nung, welche sich auch in der 4rztlichen Physiologie erhalten hat, 
tritt noch mehr eine Doktrin in den Vordergrund, welche sich 
auf der alten, arischen Feuerlehre aufbaut. Zu ihrem Verstandnis 
bedarf es des nachdriicklichen Hinweises auf die grundlegenden 
Untersuchungen durch HerTeL in den Indo-Iranischen Quellen 
und Forschungen und in den Abhandlungen d. phil.-hist. Kl. d. 
Sachs. Akad. d. Wiss., 1929 u. 1931. 
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Wenn auch die Anordnung der mbd/ nicht selten in den vielen 
Belegen verandert ist, so stellt die oben gegebene Reihenfolge 
doch die richtige oder theoretisch begriindete Felge dar. Denn 
diese baut sich auf der Lehre der Entwicklung der mbh auf. 
XII, 8514-7 crértert : aus dem Raum, indem er sich umgestaltet 
(vikar), wird der Wind erzeugt (jan), ebenso aus dem Wind das 
Feuer, aus dem Feuer das Wasser, aus dem Wasser die Erde. 
Diese grundsatzliche Lehre wird oft wiederholt, wie in XII, 
6778-9, 6812-20, 7394-5, 7669-70, 8514-6, 8977. In umgekehrter 
Reihenfolge lést sich auf oder schwindet (pra-/i) gemass XII, 
12893-4 die Erde in Wasser, das Wasser in Feuer, das Feuer in 
Wind, der Wind im Raum. Auch diese riicklaufige Umwandlung 
wird oft wiederholt, wie in XII, 8977, 11505-600, 12893-4, 
13376-80, 13462-3. Der Auf- und Abbau wird auch hinter- 
einander aufgezahit, z.B. in XII, 7394-5, wobei der regressive 
Lauf durch die Tendenz der Erlésung (moksa) mitbedingt 
erscheint (vgl. 10910, 10915). Aber auch dabei bleibt das Gesetz 
bestehen : somit schwindet jedes mbh in demjenigen, aus welchem 
es erzeugt worden ist; die mbh schwinden in der umgekehrten 
Reihenfolge, als sie auseinander erzeugt worden sind (XIV, 1105). 
Dieses physiologische System enstammt — wie oben angedeutet — 
den Anschauungen vom Makrokosmos. Der Bezug zum Mikro- 
kosmos wird z.B. in XII, 68217 gestreift, nachdem zuvor die 
Erscheinungen in der Grosswelt erlautert worden sind. Wenn 
schliesslich die Anordnung der Belege — wie oben aus sachlichen 
Griinden aufgesucht — iiberblickt wird, so kénnte eine schritt- 
weise Entwicklung der Theorie von den mbh abgeleitet werden, 
etwa im Einklang mit der Annahme von aufeinander folgenden 
Zeitschichten des Niederschlages der Lehren einzelner Schulen; 
doch muss fiir solche Gesichtspunkte eine Unzuverlissigkeit 
eingeraumt werden. 

Im Beginn des Gesamtwerkes des MBh, bei der Schilderung 
der Entstehung der Welt, werden bereits die mbh erwahnt. 
Hier (I, 36) wird das Feuer als div bezeichnet; diese auffallige 
Benennung des Feuers in der Reihe ,,apodyauh prthivi vayuran- 
tariksam“ beweist einmal, dass unter div hier nur das Himmelsfeuer 
oder der Feuerhimmel der arischen Weltanschauung gemeint 
sein kann, anderseits, dass bei dem Mangel jeder erklairenden 
Erweiterung ein allgemeines Verstaéndnis fiir diesen Ausdruck 
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im MBh vorausgesetzt werden muss. Im Anschluss daran 
erhebt sich fiir eine kritische Untersuchung die Frage, ob die 
Systemreihe der mbA nur auf sinnfalligen Erfahrungen oder 
Beobachtungen ruhte, oder ob sie mit einer theoretischen oder 
wissenschaftlichen Einstellung verbunden ist, welche in der 
Feuerlehre angebahnt wurde. Eine zusammenfassende Antwort 
auf diese Frage, welche durch moderne geschichtswissenschaftliche 
Untersuchung ausgelést wurde, kann von vornherein kaum aus 
den alten Texten erwartet werden. Die Brahmanen erdérterten 
grundsatzliche Einstellungen nicht haufig, scheinen sogar mitunter 
solche Erklérungen zu vermeiden. Ahnliche Verhiltnisse lassen 
sich auch in der Fachmedizin beobachten; es sei hier nur an den 
Mangel fiir eine kritische Ubersicht der Entwicklung der Dosa- 
Lehre erinnert, der sogenannten Humoral-Pathologie (vgl. Janus 
1934). Jener Ausfall lasst sich mannigfach begriinden, z.B. durch 
die eigenartige geschichtliche Einstellung der Inder. Wenn Grund- 
satze nicht bekannt waren, mag wohl auch miindliche Erlauterung 
eingeschaltet worden sein, welche aus der Friihzeit selten in den 
‘exten bewahrt wurde. Manches war dabei iiberhaupt nicht fiir 
die Offentlichkeit oder jedermanns Verstandnis bestimmt; die Erkla- 
rung der Bezeichnung Upanisad als ,,Geheimlehre“ weist in eine 
derartige Richtung. Daher treten auch im MBh Anhaltspunkte 
fiir die urspriingliche theoretische Bedeutung der mbh nur 
gelegentlich und verstreut in Erscheinung. Sie lassen sich aber 
unschwer in einigen Beispielen zusammenstellen, nachdem einmal 
durch HerTEL eine Richtlinie dargelegt worden ist. 

In XII, 9879 werden die 5 mbh, welche dann namentlich 
aufgezahit werden, als grosse Feuer (tejas) bezeichnet, oder in 
13038 als aus Feuer bestehend (tejomaya) erklart. XIV, 1112 
nennt sie gleichfalls Feuer (agni). XIV, 1177 lehrt, dass der 
Herr der mbh stets das Feuer ist, der Herr des Feuers der 
Brahmanen (,,agnirbhitapatirnityam brahmandm brhaspatih’). In 
Ubereinstimmung mit den vedischen Lehren setzt betonend das 
MBah das Feuer allen Géttern gleich (XIV, 720 : ,,agnirvai devatah 
sarva*). Gemiiss der alten Upanisad-Lehre erwahnt das MBA, 
dass das Feuer auch brahman ist (XII, 13196 : ,,sa cagnirbrahman*); 
ebenso ist in XII, 7320 der Gott Brahman mit dem Feuer aus- 
geglichen. Auch der Upanisad-Bezug von brahman zum dtman 
wird in XII, 9044 gestreift, wobei das Selbst, dtman, als rauchlose 
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Flamme erlautert wird. Fiir manche derartige Bezeichnungen, 
welche wértlich Feuer bedeuten, — wie z.B. tejas — kénnten 
Fachausdriicke angenommen werden, in begrifflicher Weiterent- 
wicklung und aus einem philosophischen Gesichtswinkel betrach- 
tet. Die mannigfache Sachlage in den verschiedenen Belegen 
zeigen aber denselben Leitgedanken bei den Vorstellungen und 
daher, dass eine Feuer-Anschauung iiberall zum _ wenigsten 
mitschwingt. Die grundsatzliche Theorie wird aber dadurch nicht 
verwischt. Gemiass XII, 6787 stammen von dem Grossfeuer 
Brahman die 5 mbh ab (welche hier dhdtus genannt werden, 
wie weiter unten erklart). Und die Erérterung iiber die Wissen- 
schaft der Brahmanen, welche auch die mbh entwickelt, wird 
in III, 13913 eingeleitet: es gibt nichts héheres als [die 
Lehre], dass brahman die mbh verkérpert (,,mahabhatatmakam 
brahma natah parataram bhavet''), eine Doktrin, welche in den 
weiteren Texten in irgend einer Weise 6fter wiederholt wird 

~ wie z.B. in XII, 13371 bei der Herkunft von [dem Gott] im 
Schoss des Lotos (padmayoni), welcher selbst aus Feuer besteht 
(6779). Der letzte Beleg zeigt auch, wie verflochten die Grund- 
anschauungen sich gestalteten, auf welchen sich in den MBh- 
Texten die erkenntnistheoretische Wertung der mbh als Feuer 
aufbaute. 

In XII, 6775 beginnt eine Belehrung des Bharadvdja seitens 
Bhrgu iiber die Entstehung der Welt und ihre Einteilung, wobei 
wiederholt die Entwicklungsreihe der mbh eingefiigt ist. Bei 
der Zusammenfassung in 6821 taucht hier eine andere Bezeichnung 
fiir die mbh auf: Diese sind die fiinf dhdtus, welche urspriinglich 
Brahman erzeugt hat, von welchen die Welten umgewandelt 
werden, und welche als mbh bezeichnet werden (,,ya ete dhadtavah 
panca brahma yanasrjat pura | advrta yairime loka mahabhitabhis- 
amjnatah**). Hier entspricht also dhadtu den mbh, wie das auch 
die alten einheimischen Worterbiicher erklaren, sowie die MBh- 
Texte inhaltlich bestatigen — vgl. z.B. XII, 6780-1, 7936, XIV, 
991. Jedoch erlautert III, 13930: Uberall werden die Dinge, 
welche sich auf die fiinf mbh beziehen als dhdatus betrachtet 
(,,tatra tatra hi drsyante dhatavah pancabhautikah). Diese 
Bemerkung legt nahe, dass ein Unterschied zwischen den 
Bezeichnungen mbh und dhdtu angenommen werden muss. Eine 
generelle Differenzierung ist erschwert, weil der Ausdruck dhdatu 
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sachlich auf sehr verschiedenen Gebieten verwandt wird. 
Sprachlich ist mbh eine Partizipialform von bhi = werden, 
entstehen etc., driickt also den Abschluss einer Tatigkeit aus : 
das Gewordene, ein stofflich Gebildetes. In diesem Sinne ist 
z.B. XII, 12897 zu verstehen, dass die fiinf mbh als Gross-K6rper 
(dtman) zu dem zusammengekommen sind, der als Leib (Sarira) 
bezeichnet wird. Dagegen ist dhdtu ein substantivierter Infinitiv 
von dha = legen, setzen — bereits in alten Texten — in einen 
Zustand versetzen; die gebrauchliche Ubersetzung durch ,,Lage“ 
miisste daher den Begriff einer Handlung umgreifen. Nur darf 
mit dieser Definition durch eine Tatigkeit nicht ein abstrakter 
Begriff den altindischen Vorstellungen aufgezwungen werden. 
Dhatu ist genau so konkret oder stofflich zu werten, wie die 
mbh nach den bodenstandigen Anschauungen, wie spater kurz 
gestreift. Die Unterscheidung von dhdtu und mbh beruht demnach 
auf dem einer Funktion und ihres Ergebnisses. Erste lasst sich 
vielleicht schon im Rgveda in den 28 Verbindungen von dhdatu 
mit der Zahl 3 bzw. 7 erblicken. Deutlicher ist Chandogya- 
Upanisad V1, 5, 1 (vgl. Maitrayana-Up. ll, 6), wo sich die 
Nahrung dreifach teilt: ihr grébster dhdtu wird zu Kot, ihr 
mittlerer zu Fleisch und ihr feinster zu manas (Denkstoff). Die 
inhaltliche Bedeutung von dhdatu weist hier also auf eine Umwand- 
lung, welche durch parallel gebrauchte Wortwendungen eines 
Bezuges zur Umwandlung (vatkarika) und einer Ausstrahlung 
oder Entwicklung (sarga) in XIV, 1089 erlautert erscheint. Die 
Fachmedizin fiihrt diese begriffiche Anschauung weiter aus (vgl. 
Zur Lehre vom Stoffwechsel in der altindischen Medizin‘, 
Fortschritte der Medizin, 1933, 1009 ff.). 

Der zuvor herangezogene Lehrabschnit erlautert XII, 6823 die 
Bezeichnung mbh: Dabei bezieht sich (upapad) das Wort Gross 
(mahdsabda) auf den Fachausdruck mbh zum Unterschied von 
anderen bhiitas, d.h. Wesen, worunter Damonen (so auch in 
der Fachmedizin) oder hier Menschen zu verstehen sind. Die 
letzte Bezeichnung, bhiita, war also die allgemein bekannte, 
welche durch das Vorwort mahat erst einen besonderen Sinn 
in den Lehren des MBah erhielt. Und in diesem Sinn ist die 
— auch sonst haufige — Kurzform bhiita als mbh in 6825-6 zu 
erganzen, wie auch der einschlagige Bezug bhautika in 6828-9. 
Unbeschadet sonstiger Anwendung, und vielleicht umgekehrt als 
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in der arztlichen Nomenklatur, scheint dhdtu als Fachausdruck 
in der Physiologie des MBh jiinger zu sein, wie er anschliessend 
in 6826-7, 6839 und 6864 gebraucht wird. Daher ist ein arztlicher 
Einfluss hierbei annehmbar, wenn auch nicht nachzuweisen. 
Dafiir spricht aber auch, dass das System der 5 mbh, dessen 
grosse Bedeutung in XII, 9880-1 erneut betont und anscheinend 
von verschiedenen schulmassigen Lehren im MBh/ anerkannt 
ist, im Fiinfersystem einen Ausbau erfahrt, welcher eine mittel- 
oder unmittelbare Einwirkung aus Arztekreisen nahelegt. 

Diese Erweiterung erfolgte hauptsachlich nach Seiten der 
Sinnesphysiologie unter enger Verbindung mit psychischen 
Funktionen, welche bereits bei der Lehre iiber die mbh ausbildete, 
jedoch bisher noch nicht besonders erértert worden sind. Eine 
Trennung von physiologischen und psychologischen Belangen 
lasst sich bei den altindischen Anschauungen nicht in der Weise 
durchfiihren, wie das nach modernen Prinzipien méglich ist. 
Zudem ist die Systematik im MBA nicht ganz einheitlich, 
wenigstens nicht in den Fachbezeichnungen. Gemeinsam ist 
jedoch den verschiedenen Lehren eine Entwicklungsreihe, in 
welcher die bisher besprochenen mbh nur einen Anteil oder 
Stufe bilden. Die einzelnen Stufen dieser Ordnung, welche in 
XII, 71558-66 als Strahlen (sarga) bezeichnet werden, sind die 
folgenden neun; sie gehen aus der prakrti (Ursache) hervor, aus 
der sogenannten Urmaterie : 

Aus dem Unentfalteten (avyakta prakrti) entsteht nachein- 
ander : 

I. Der grosse (mahant) dtman [= buddhi oder Erkenntnis . 
Il. Der ahamkdara (Ich-Macher) dessen Kérper oder Wesen 
die buddhi ist. 
Ill. Das manas (Denken), unter Bezug zu den folzenden. 
IV. Die 5 mbh. 
V. Die 5 wiSesas (Besonderheiten der 5 mbh). 
VI. Die 5 indriyas (Sinnesvermégen oder Sinnesorgane). 

VII. Die 5 aindriyakas (die mit den indriyas in Verbindung 

stehen). 

VIII. Die Strémung (srotas), welche aufwarts und quer verlauft. 


IX. Die Strémung, welche abwarts gerichtet ist. 
Die beiden letzten, hier angefiigten Gruppen betreffen Lehren, 
welche nicht regelmassig erwahnt werden, vgl. III, 73974, XIV, 
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1011, 1038, 1054, und welche mit Lehren iiber die Herzfunktion 
zusammenhangen. Von den _ vorlaufenden und _ regelmiassig 
zusammenhangenden Reihen werden I-I] und IV urspriingliche 
oder wirkende (prakar), II] und V-VII umgewandelte (vikar) 
Formen genannt (17552-5). Damit ist eine Aussonderung der 
Sinnesbelange gegeben, die manas als 6. Sinn bewertet, z.B. 
in I, 773 oder XII, 7077. Im MBah stehen diese letzten Gruppen 
in oftmaliger und ausschliesslicher inhaltlicher gegenseitiger 
Abhangigkeit, wie sie auch in der alten Fachmedizin auftaucht. 
Eine jiingere ‘Textstelle, SuS sarira 1, 14, betont sogar ausdriicklich 
diese fiir die Medizin beachtenswerte Sonderstellung. Die ein- 
zelnen Anteile der vier Fiinfergruppen bieten nach XII, 11553-5 
folgende schematische Ubersicht : 


IV. Raum Wind Feuer Wasser Erde 
akdasa vayu jyotis ap prthivi 
V. Ton Beriihrung Anblick | Geschmack Geruch 
sabda sparsa ripa rasa gandha 
VI. Ohr Haut Auge Zunge Nase 
Srotra tvac caksus pthva ghrana 
VII. Rede Hand Schoss After Fuss 
vac hasta upastha ~— payu pada 


Die oben gegebenen Ubersetzungen sind teilweise sehr behelfs- 
massig; es lasst sich nicht jede Farbung der Form und Inhalt 
der einzelnen Bezeichnungen in einem Wort wiedergeben. So 
umfasst beispielsweise in V rapa die Bedeutung von Gestalt und 
Farbe. In VII wiirde moderne Auffassung den Mund bei vdc 
erwarten, welche als Rede die Funktionsbewertung der Inder 
andeutet. Das funktionelle Moment miisste auch bei der Reihe 
der Sinne mehr zum Ausdruck kommen; einige Eigenarten der 
indischen Einstellung werden sich nachfolgend noch zeigen. 
Auf einen umfassenden Abschluss fiir die kritische Untersuchung 
solcher indischer Besonderheiten muss hier als zu weit fiihrend 
verzichtet werden. Die Anordnung der Einzelglieder der Reihen 
entspricht nicht immer ihrer gegenseitigen Abhangigkeit; auch 
die einzelnen Namen weichen ab, ohne dass die wesentliche 
Systematik der vier Gruppen dabei zerstért wird. Diese Regel 
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schliesst aber nicht aus, dass andere Doktrinen das System 
durchdringen, wie in XII, 8740, 10494-6 oder 6840-45, welch 
letzte Gliederung nachfolgend benutzt wird : 


Raum Wind Feuer Wasser Erde 
6842 6844-5 6841 6843 6840 
Ohr Auge Schleim —_ Haut 
Srotra prana caksus Slesman tvac 
Nase Glanz Galle Fleisch 
ghrana vyana tejas pitta mamsa 
Mund Warme Blut Knochen 
asya apdana usman Sonita astht 
Brust Verdauen Schweiss Mark 
hrdaya samana jar sveda majja 
Bauch Zorn Fett Sehne 
kastha udana kradha vasa snayu 


Die mbh der obersten Querreihe bilden hier offenbar die 
auslésenden Stiitzpunkte fiir eine medizinische Systematik. 
Gemiss dem mbh Raum betrifft die 1. senkrechte Reihe die 
Hohlraume des menschlichen Kérpers. Die 4. Kolumne des 
Wassers bezieht sich aut fliissige, wihrend feste Anteile des Leibes 
der Erde angefiigt sind. Es ist hierbei beachtenswert, dass die 
Anteile des Tridosa-Systems (vgl. S. M8) — Wind, Galle, 
Schleim — nicht vereinigt erscheinen und dass entgegen dem 
engen Bezug der Galle zum Feuer in der Fachmedizin (vgl. Janus 
1934) pitta der Flissigkeits-Reihe eingefiigt ist. Das Feuer bewahrt 
in seiner Kolumne den Bezug zu Lebensausserungen nach alther- 
gebrachten Anschauungen, welche sich in Richtung energetischer 
Funktionen auftassen liessen. Zwischen letztgenannten und den 
Hohlraumen bildet die Wind-Kolumne ein vermittelndes Zwischen- 
glied. In ihr ist das System des prana (Atem) untergebracht, 
welches bereits als Fiinferreihe im Atharvaveda auftaucht und 
in seiner Entstehung sogut wie ungeklart ist. Deshalb wird es 
hier nicht weiter erértert trotz seiner Wichtigkeit in den Lehren 
des MBh und der Fachmedizin. Endlich wird nachfolgend ein 
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Beispiel der Kombinationen und Verwerfungen zum System der 
mbh angefiigt, wie es XII, 7074-6 und (10494-6) bietet : 


Raum Wind Feuer Wasser Erde 
7074b 7075a 70756 7076a 70766 


Ton Beriithrung Anblick | Geschmack Geruch 
Ohr Haut Auge Zunge Nase 
(prana) 
Hohle Bewegung Reife Nasses Festes 
kha cesta paka kleda Sarira 
(sneha) 


(10494a) (10496a) (10495a) (10494b) (10495b) 


Wird von der Einsprengung des (prama) in (10496a) bzw. der 
eingefiigten Variante dieser Theorie abgesehen, so stimmen die 
ersten drei Querreihen mit dem zuerst zitierten Paradigma XII, 
11553-5 (vgl. S. M. 12) iiberein, wie diese drei Fiinfergruppen 
regel massig in den Texten des MBh sich finden, bereits I, 3614-5. 
Die letzte Querreihe ist weniger gebrauchlich als die Reihe VII 
des Standard-Beispieles. In engster Abhangigkeit stehen die 
beiden ersten Querreihen, die der mbh und ihrer Eigenschaften, 
welche ihrerseits ein Verband-System bilden, welches III, 13925-6 
oder XIV, 1406-20 zeigt : 


Raum Wind Feuer Wasser Erde 


Ton + + + + v 
Beriihrung + + a 4 
Anblick + + + 
Geschmack 4- + 
Geruch + 


In dieser ‘T'abelle besteht unter wechselseitiger Staffelung eine 
Abhangigkeit von der Entwicklung der mbh, auch einschliesslich 
der Abbau-Lehre in XII, 8559 ff.: Wenn der Geruch der Erde 
vom Wasser aufgenommen wird, so verfallt die Erde infolge von 
Verlust des Geruches folgerichtig der Auflésung. Und in dieser 
Weise vollzieht sich dann weiter die Auflésung der Reihe; das 
tiefere mbh geht zugrunde wegen Verlust seiner Eigenschaft und 
letzte wird von dem nachst héheren mbh aufgenommen, bis zur 
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schliesslichen Lésung im Brahman. Diese Erweiterung der 
mbh erscheint hier neuartig zu sein; sie wird oft an dem —- auch 
sonst geliufigen — Beispiel der Schildkréte erlautert, welche 
ihre Glieder ausstreckt und einzieht. Es schimmert hier ein 
Grundprinzip indischer Lebensauffassung durch, wie dieses auch 
eine andere Anwendung zeigt. Die Lehren des Pajicastkha, 
welche Bezug zur CaS haben, erfahren in XII, 7821 eine 
Zusammenfassung : Sinne (indriya), Denken (manas), Wind (vayu), 
Blut, Fleisch, Knochen gehen eins nach dem anderen zugrunde 
und in ihren betreffenden dhatu ein. Dieser beachtliche Lehrsatz, 
dessen abschliessende Untersuchung zu weit hier fiihren wiirde, 
diirfte in seinen Grundziigen nach dem Vorgang verstandlich 
sein. Nebenherbemerkt traigt Pafcasikha in den auffalligen 
Ausfiihrungen 7891-2 offensichtlich einen Sinn-Namen, der Mann 
mit den 5 Haarschépfen, in Anspielung auf seine Fiinfer-Syste- 
matik; und dass diese Schépfe als Flammen zu verstehen sind, 
entsprechend der alten Feuerlehre, muss nach 1/885 in weiteren 
Kreisen bekannt gewesen sein. 

Der Fachausdruck, welcher die Eigenschaft der mbh (‘Ton, 
Beriihrung usw.) umschreibt, und welcher nicht selten auch fiir 
andere Reihen verwandt wird, ist regelmassig guna. Seine 
urspriingliche Bedeutung als Strick o. dgl. ist noch zuweilen 
nachweisbar (XII, 70525 u. 13786), auch erinnern daran noch 
allfallige Vergleiche mit dem Faden einer spinnenden Raupe oder 
Spinne. Im allgemeinenist jedoch der Eigenschafts- Begriff in einer 
Richtung entwickelt, wie ihn die spatere Sdmkhya-Philosophie 
bietet. Neben der Standard-Bezeichnung durch guna werden 
in gleichem Sinne auch andere Ausdriicke gebraucht, wie visesa 
(Besonderheit), laksana (Merkmal), am haufigsten Worte, welche 
gewohnlich mit ,,Objekt iibersetzt werden, visaya (Gebiet) und 
artha (Ziel). Besonders durch artha ist die Richtung der 
Sinnesfunktionen gekennzeichnet. Diese besprochenen Eigen- 
schaften weilen nach XII, 7414 als gunas in den mbh und als 
arthas in den Sinnen. Letzte sind gemass XII, 9885 die Organe 
zur Erkenntnis der arthas (= gunas, gemiss 9887), welche durch 
die Sinnesorgane erreicht oder aufgegriffen werden (upalabh). 
In der funktionellen Form des sehenden usw. (darsana etc. in 
9886) sollen die gunas mittels der Art des Einfalles (upapattz) 
erkannt werden. Die hier skizzierten Vorstellungen entsprechen 
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demnach zentrifugalen Prinzipien oder einer Strahlungstheorie. 

Die Sinne, die indrtyas, sind bisher als anatomische Organe 
bewertet worden, obwohl in der dazu verwandten Sachlage bereits 
die Funktion betont erscheint. Weiter ausfiihrende Textab- 
schnitte halten sich auf physiologischem Gebiet. Wenn der alther- 
gebrachte Vergleich mit Pferden, Wagen und Lenker beiseit 
gelassen wird, so geht sonst die Darlegung meist vom Sehakt 
aus. XII, 9890 lehrt : Zuerst betrachtet der Mensch die Gebiete 
im einzelnen (das Betrachten entspricht der Causativform von 
cit = bestrahlen, womit eine grundsatzliche, oben erwahnte 
Vorstellung charakterisiert ist). Dann folgt die Auswertung (dieser 
Bestrahlung) durch das manas und die buddhi, welche als ent- 
scheidend gilt. XII, 77585 erklart: Denn nicht die Sinnesorgane 
(indriya) sehen, sondern das manas sieht hin; das Auge sieht 
den Anblick mit Hilfe des manas, nicht mittels seiner selbst 
(wértlich : durch das Auge). Oder nach XII, 8991: Das Auge 
sieht, das manas bedenkt, die buddhi erkennt und der ksetrajia 
ist Zuschauer. Dieses Paradigma des Sehens, seine férmliche 
Ubernahme auf die anderen Sinnesgebiete unter Vernachlassigung 
von Sonderheiten, endlich die gestaffelte Anordnung bis zum 
Abschluss des sinnenphysiologischen Ablaufes zeigt, dass der 
Schwerpunkt der Betrachtungsweise der Altinder nicht auf 
anatomischem sondern (psycho-) physiologischem Gebiet lag. 
Aus diesem Gesichtswinkel heraus werden die Organe als Erkennt- 
nis-Sinne (jridna- oder buddhi-indriya) bezeichnet unter Gegen- 
iiberstellung zu den ‘Tat-Sinnen (karma-indriya), wie Hand, 
Fuss usw. Eine solche Unterscheidung ist z.B. in XIV, 750 ff. 
ahnlich ausgefiihrt durch: tuend (karana), ‘Tater (katar) -und 
Tat (karman). Die Organe werden auch Standorte (adhisthana) 
der buddhi genannt, sind nach XII, 8742 als sehende Sinne 
(darsana-indriya) ‘Tore oder nach XIV, 1155-8 Stroméffnungen 
(srotas), welche den grossen adtman im Herzen umgeben. Die 
Zahl solcher Offnungen oder Réhren, in XII, 7780-3 als dhamani 
bezeichnet, wird am Herz zu 10 verdoppelt gegeniiber einer 
Réhre (stra), welche manas fiihrt und von welcher die tibrigen 
ausgehen; dabei wird offensichtlich als Paradigma der Sehakt 
erwahnt bei eine Réhre, welche zum Auge Feuer-guna leitet. 
Auf derartigen Anschauungen beruht auch die Herz-Lehre in 
CaS siitra 30, 1-13, welche nichts mit einem Blutkreislauf zu 
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tun hat. Und um wenigstens auch auf ein Beispiel fiir die 
Sinnes-Systematik in der Fachmedizin zu verweisen, kann CaS 
sitra 8 genannt werden. 

Ahnlich den Erérterungen physiologischer Momente sind die 
Belange der Pathologie dem allgemeinen Inhalt der Texte ein- 
gegliedert. Die Erwahnung von Kranken geschieht im Rahmen 
von anderen Bedrangten und Hilfsbediirftigen, wie Elenden, 
Blinden, Lahmen, Hungrigen, Greisen, Schwachen, Kindern, 
Frauen usw. Solche Zusammenstellungen finden sich bereits 
in den vedischen Uberlieferungen angedeutet, wurden von 
anderen, auch Rechtlehrenden aufgenommen und anscheinend 
besonders in buddhistischen erhalten (vgl. Sudhoffs Archiv, 1930, 
146 ff.). Eine haufige Bezeichnung im MBa fiir krank ist dtura, 
schon in den Veden gebrauchlich, wie auch die dort iibliche 
verneinende Umschreibung fiir den Gesunden als Nicht-krank 
beibehalten ist. Ebenso ist — gleichfalls nach vedischem Vor- 
gang — die Krankheit oft Gruppen verschiedenen Ungemachs 
eingereiht, meist vyddhi genannt, wie in altertiimlich anmutenden 
Teilen der Fachiiberlieferung, zuweilen auch roga, wie haupt- 
sichlich in der Medizin bezeichnet, oder duhkha (mit seinem 
Gegensatz sukha auch in der CaS gebraucht), und klesa, welcher 
der Yoga-Nomenklatur angehért. 

Wie eingangs schon angedeutet, kénnte die Einfiigung von 
Krankheiten bei Erlésungslehren philosophischen Charakters 
iiberraschen. Das geschieht aber im MBA sogar unter gewisser 
Betonung (wie in den Veden) in der Zusammenfassung langerer 
Ausfiihrungen, wie z.B. in XII, 7150, 7173, 8477, 9754, 10271 
usw. Das Freisein von Krankheit (andmaya) gilt unter anderem 
als eine Umwandlung des Brahman, gemiss : V, 1713-4. 

Bei einer Frage nach arztlichem Einfluss diirfte die Erwahnung 
der Gétterarzte, Ndsatya und Dasra, (z.B. in XII, 12917) geringe 
Bedeutung haben, desgleichen die Nennung des Arztes zwischen 
Schutzbediirftigen unter der nicht ganz eindeutigen Bezeichnung 
vaidya. Auch die Nennung susruta (wortlich : beriihmt) in XIII, 
254 bietet keine Sicherung fiir einen Bezug zu dem sagenhaften 
Autor der SuS. In XII, 7663 wird ein Krsndatreya als Vertreter 
der Heilkunde (ctkitsita) angefiihrt, dessen Name auch in CaS 
stitra 11, 65 oder ctkitsd 15,129 vorkommt. Seitens des Kommen- 
tators Cakrapdnidatta wird dieser in letztem Beleg von dem 
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Hauptlehrer in der CaS, dem Atreya oder Punarvasu’ unter- 
schieden; in dem ersten Nachweis erscheint sein Name in einem 
philosophisch gefarbten Abschnitt der CaS. Diese Unterlagen 
liessen sich dahin verwerten, dass jener schwarze Atreya in einer 
Zeit lebte, als der Arzt sich aus dem Kreis von Allgemeinwissen- 
schaftlern sonderte, falls nicht nur ein beriihmter Name iiber- 
nommen ist, wie anscheinend oft in den indischen Uberlieferun- 
gen. Diese Unsicherheit besteht bei vielen Namen im MBA und 
kann leicht zu ‘Trugschliissen verleiten. Beispielsweise bei 
Bharadvaja (vgl. S. Mg), einem gewichtigen Autor in der 
CaS, welcher bis in die arische Vorzeit zuriickdatiert werden 
kann. Im MBh (XII, 7662) ist er der Vertreter der Kriegs- 
wissenschaft gegeniiber dem der Heilwissenschaft, Arsndatreya. 
Mit dem Verweis auf diese Wissenschaften, den 4 Nebenveden 
(upaveda, vgl. I11, 450) wird der arztliche Bezug fiir das MBh 
doch ein engerer. In II, 442 wird die Medizin mit ihrem 
traditionellen Beiwort: achtgliedrig erwahnt, ebenso wird der 
dyurveda in XII, 13246 aufgezahlt und in 13127 mit den 
im MBh herrschenden Disziplinen, yoga und sémkhya, verbunden. 
Aus einer der Grundtendenz entsprechenden Einstellung erfolgt 
sogar in XII, 12540-1 eine kurze Polemik gegen Arzte, so dass 
ihr Einfluss nicht ganzlich bestritten werden kann. 
Einwandsfreier wird die Frage durch den Nachweis besonderer 
medizinischer Theorieen gelést. Gemass XII, 7779 ernahren die 
Safte (rasa) durch ein Adergefecht den Kérper, dessen Anteile 
- Blut, Haut, Fleisch, Sehnen, Knochen, Mark — aufgezahlt 
werden. Und vor diese Reihe ist der Wind (vata, eine Bezeich- 
nung, welche sonst im MBah selten gebraucht wird), Galle (pitta) 
und Schleim (kapha) gesetzt, also jene Fachausdriicke, welche 
als Krankheitsstoffe (dosa) in der Fachmedizin bekannt sind und 
dort nach der Regel im Gegensatz zu den physiologischen Anteilen 
stehen, auf welche sich die dhdtus beziehen. Im MBA werden 
wiederholt die dosas und dhdtus getrennt angefiihrt; in III, 
13968 oder XII, 6874 sind die Safte (rasa, sc. der Nahrung), 
dhatus und dosas gleichmiassig der Wirkung des Kérperfeuers 
ausgesetzt. Nach XIV, 465 werden die dosas durch ungesunde 
Lebensweise erregt, ahnlich einer tibermassigen Kérper-Warme 
(usman) gemiass 469. Jedoch werden in XII, 13244-6 Galle, 
Schleim und Wind ausdriicklich als dhdtus bezeichnet, was in 
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der Friihzeit ungewoéhnlich ist. Hier besteht aber bei der 
Verherrlichung des Gottes Narayana und der Erlésung durch 
seine Hilfe eine gewisse Zwangslage. Es spielen auch Vorstellung 
einer Vergeltungslehre aus friiheren Dasein hinein. Daher 
entstehen aus den friiheren Werken (karmaja) diese dhdatus. 
Bei der Bezeichnung dhdatu liegen hier also ahnliche Vorstellungen 
zugrunde, wie sie bei der Metamorphose der physiologischen 
Reihe entwickelt worden sind. Darum wird der Gott mit dem 
Namen Tridhadtu verbunden, und da dies nach 13246 von 
Arzten geschieht, so muss auch angenommen werden, dass 
dort die Parallele zwischen dosa und dhdtu aus solchen Gesichts- 
punkten entstanden ist. In XII, 6937 ist Schleim und Galle 
eingereiht zwischen Schweiss, Harn, Kot und Blut; auch hier 
ist der Bezug zum K6rper und dem Wechsel ein absprechender. 
Ahnlich motiviert XIV, 7758, in der Ubersetzung DEUSSEN- 
StTRAuss nach der alten Bombay-Ausgabe : ,,dreigrundstofthaft 
[Schleim, Galle, Wind], wahrend der siidindische ‘Text (Bombay 
1909) wahrscheinlich korrekter bietet : sieben-dhdtu-haft. Ob hier 
Mangel an kritischem Text oder Verstandnis fiir medizinische 
Ausdriicke vorliegt, lasst sich vorlaufig nicht entscheiden. Zudem 
waren Verwerfungen méglich, wenn aus der Fiinferreihe der dhatus 
oder mbh der Raum (Héhlen) und Erde (feste Kérperanteile) 
fortgelassen wurden, wie das XII, 6864 (6840, 6842) als Dreier- 
System andeutet. Eine derartige Sonderung trat im spateren 
Vedanta auf, dessen Vorstufen hier und da im MBA durch- 
schimmern. Endlich kann auch lediglich die Vorliebe fiir 
Systematik die Zahl aus anderen Dreier-Systemen der Veden 
iibernommen haben. Jedenfalls muss als wértlicher und grund- 
satzlicher Begriff fiir dosa der des Fehlers angesehen werden, 
so z.B. durch Blut, Harn und Kot in XII, 70649 ohne medizinische 
Theorie charkterisiert, oder in VI, 7330 durch die Verbindung 
mit duhkha. 

Aus dieser allgemeinen Pathologie heben sich spezielle Momente 
ab. Sie beginnen mit empirischen Bewertungen in Korrespondenz 
mit der schon in den Veden betonten hohen Einschatzung der 
Lebensdauer, unter Beobachtungen von Alterserscheinungen, die 
in XII, 170650-1 und anderen Textstellen eingehend beschrieben 
werden. In XII, 9389 werden die Krankheiten zu 101 normiert, 
wie aus vielen indischen Uberlieferungen bekannt; diese Zahl. 
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ist wohl aus dem Zusatz einer 1 nach der unheilbedeutenden o 
am Schluss der runden 100 entstanden. Solche volkstiimlichen 
Einstellungen liegen wohl auch den Legenden zugrunde, welche 
unter theoretischen Erweiterungen in die Fachmedizin teilweise 
iibergegangen sind, und nachfolgend aus den MBh-Texten kurz 
skizziert werden. 

XII, 9155-9228: Der Gott Prajdpati lasst infolge Zorn (rosa 

tejas, 9166) aus seinen Kérper-Héhlen oder Offnungen (kha) 
das Feuer hervorbrechen, welches die gesamte Welt brennt. 
Er zieht dann das Feuer wieder in sich zuriick; dafiir kommt 
ein Weib hervor, welches als Tod (mrtu) alle Wesen vernichten 
soll. Aus ihren, bei der Verweigerung dieser Aufgabe, ver- 
gossenen Tranen-Tropfen und Tranen-Strémen entstanden die 
Krankheiten (vydadhr). 

XII, 13219-22 vermittelt die Yaksman-Legende, ahnlich in 
den Braéhmana-Texten des schwarzen Yajurveda (Taittiriya- 
Samhita \1, 3, 5; 5, 6): Der Mond, Soma, begeht ein Eheunrecht 
durch Vorzug der Rohini vor ihren (hier) 26 Schwestern, den 
Sternen der Mondstationen, den Téchtern des Daksa. Weil er 
nicht gleichmassig (sama, im Wortspiel zu Soma) verkehrte, wird 
er vom Krankheitsdamon Yaksman befallen, welcher im Athar- 
veveda und Yajurveda auch Fayenya oder JFaydnya wegen seines 
Ursprunges durch die Frau (ja@ya) genannt wird. Soma schwindet 
oder nimmt ab (ks?) durch den Yaksman, wird aber schliesslich 
durch ein Bad im westlichen [!] Goldsee geheilt und vom Ubel 
(papman) erlést. Weil Soma wieder leuchtend wurde (avabhas), 
wurde dieser See als Glanz (prabdsa) bezeichnet. Das Motiv 
dieser Legende entspringt somit zum Teil der Lichtlehre der 
Mondphasen, hat Bezug zum Geschlechtsleben, aber nicht zur 
Schwindsucht im Sinne der Tuberkulose. 

XII, 10127-10270 fihrt die Fwara-Legenden aus, welche 
mannigfach iiberliefert sind (ahnlich in Tatttiriya-S. Il, 5, 2): 
JFvara ist eine allgemeine Bezeichnung fiir Krankheit, wie zuweilen 
auch noch in der Fachmedizin. Da nach arischen Anschauungen 
alle Krankheiten bése Feuer waren, so’ ist der Fieberbegriff 
erst sekundér, wenn auch friih empirisch begriindet. Das 
Feuer (tejas) des Gottes Sakra (= Indra) fahrt als Fvara in den 
Damon Vrtra, den Hauptfeind der Gétter, so dass er Anzeichen 
bietet wie Glutmaul, Verfarbung, Gliederzittern, Schnaufen, 
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Haarstrauben, Achzen usw., Sakra schleudert dann noch den 
Blitz (vajra) gegen Vrtra, welcher von Fvara bereits geschiittelt 
wird. Darauf fahrt aus dem Kérper des Damons die Brahma- 
vadhya heraus, deren Beschreibung an die furchtbaren Gottheiten 
des ‘Tantrabuddhismus erinnert. Brahmavadhya bedeutet : tédlich 
dem brahmdn, d.h. dem, welcher das brdhman (das Feuer, 
vgl. S. M. 9) besitzt, also mordlustig gegen den Sakra, welcher 
liber das Blitzfeuer verfiigt (vajrin, 10157) und welcher dann 
auch von der Damonin verfolgt wird. Wenn ihr Name spater 
(10163) in Dvtjapravara-vadhya (dvijapravara = der beste der 
Zweimalgeborenen, d.i. der Brahmanen) umgestaltet wurde, so 
beruhte das wohl auf Priester-Einfluss. Sakra wird schliesslich 
von der Damonin ergriffen, seines tejas beraubt und wendet sich 
um Hilfe an Brahman. Letzter weist der Brahmavadhyd anderen 
Aufenthalt an: 1. im Feuer (agnt), 2. in Pflanzen, 3. in Weibern, 
4. im Wasser (10170-97). Die Variante 13217 gibt als Sitze an; 
Weiber, Feuer, Baume, Kiihe. Ein unrechtes Verhalten der 
Menschen gegeniiber diesen Zwischentragern lést Erkrankungen 
aus. Aus dem Blute des erschlagenen Vrtra entstanden die 
[nicht naher zu bestimmenden] Sikhandas, welche von den 
Brahmanen nicht genossen werden diirfen. Ab 10208 ist eine 
andere Fvara-Legende angeschlossen. Von der Stirn des Siva 
fallt ein Schweisstropfen zur Erde, aus welchem ein Feuer 
auffammt. Als Glut (gharma) des Gottes entsteht hieraus der 
Damon Fvara. Auch dieser Fvara wird aufgeteilt, in einzelne 
Tierkrankheiten und Formen (wie z.B. Steinsalz usw.), worunter 
sich vielleicht volkstiimliche Krankheitsnamen verbergen. 

Gegeniiber solchen Legenden volkstiimlichen Ursprunges hebt 
sich scharf eine Reihe von Krankheitsnamen in XII, 11267-8 ab: 
Sirsaroga (Kopfkrankheit), aksiroga (Augenkrankheit), dantasila 
(Zahnschmerz), galagraha (Kehlwirgen), jalodara (Wasserbauch), 
trsaroga (Durstkrankheit), jvaraganda (Fieberknoten), vwisticika 
(Brechdurchfall), settrakustha (weisser Aussatz), agnidagdha (Feuer- 
brennen), stdhma (fleckiger Aussatz), apasmdra (Gedachtnis- 
schwund, Fallsucht). Der Beleg erweckt den FEindruck der 
Herkunft aus einer arztlichen Fachlehre, welche jedoch bisher 
nicht nachgewiesen werden konnte; daher sind die Ubersetzungen 
teilweise behelfemassig. 

Bei den Heilmassnahmen ist gemiass althergebrachten An- 
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schauungen der Gott ein Helfer; so in XII, 170433 unter vielen 
anderen Eigenschaften Siva der Krankheitsvertreiber (vyddhihar) 
oder nach XII, 7666 stammt das beste Heilmittel von Narayana 
bezw. Visnu, welcher das brahman kennt ! Beim Scheeren, Niesen, 
Baden, Essen oder am Krankenlager wurde Gesundheit gewiinscht 
(XII, 7054-5). Augensalben waren bekannt (I, 64), wie auch 
eine Anzahl von kosmetischen oder hygienischen Massnahmen 
(XII, 7034 ff.), dgl. solche fiir Diathetik (XII, 17154, XIV, 
462-70). Ferner wurde eine Prognostik (Vorzeichen des ‘Todes, 
arista, XII, 11710-19) beriicksichtigt, wie in den Traumlehren 
und in der Fachmedizin. Von Heilmitteln werden oft die Krauter 
(osadhi) genannt; ihre Verbindung mit Wiirzen (kasdya) und 
zerlassener Butter (sarpis) kennzeichnet den engen Zusammenhang 
mit Ndahrmitteln, welcher bereits in den Veden nachweisbar ist 
und sich ausschlaggebend in der Fachtherapie erhalten hat. 
Lusthaine, Gebaude und Krankheitsheilmittel werden in XII, 
8695 hinter einander aufgezahlt. Derartige Belege erinnern an 
buddhistische Uberlieferungen (vgl. Sudhoffs Archiv 1930, 135 ff.), 
ebenso an ihres Heilgottes Bhaisajyadeva Kennzeichen, die 
Myrobalanen-Frucht (amalaka), welche in XII, 8319 [beachtens- 
wert] Adla, in 11654 der Ydjiavalkya in der Hand tragt. 

Nach arischen Vorstellungen beruhte die Heilwirkung auf 
Feuer. Damit im Einklang, wird in XII, 72978 das Kraut parallel 
dem tapas gesetzt, dem Feuer in den Yoga-Anhangern; oder 
nach XIV, 7440 enstehen oder wurzeln die Krauter, Heilmittel 
und Wissenschaften im tapas. Zu besonderen Zwecken benutze 
der Yogin antreibende Mittel (samcodana) in seiner Atemtechnik 
gemass XII, 11378, 11685, auf welche auch die alte Fachmedizin 
anspielt. Derartige Praktiken lésten Zustaénde aus, welche in 
XII, 8786-91 geschildert werden und aus einem modernen 
psychiatrischen Gesichtswinkel mit einer Aura und folgenden 
deliranten Formen verglichen werden kénnen. In XII, 117868 
wird berichtet, dass die Yoga-Anhangerin Sulabhad mit ihren 
Augenstrahlen den Fiirsten bei ihrem Besuch bindet. Letzter 
glaubt an eine erotische Beeinflussung, so dass allgemeinere 
Kenntnisse tiber Blicksuggestion [welche hier wohl vorliegt] nicht 
angenommen werden kénnen. 

Bei den letzten Hinweisen ist die Untersuchung wieder auf ein 
Gebiet iibergeglitten, welches psychische Funktionen betrifft. 
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Sie werden zum Schluss betrachtet in medizingeschichtlichem 
Riickblick, welcher einige Beachtung verdient. In den skizzierten 
Krankheitslegenden (vgl. S. M. 18-20) ist die arische Grundlage 
noch deutlich erkennbar, Feuerlehre und Wertung der Krank- 
heiten als Personen. Nach XII, 10138-46 brechen gliihende und 
gleissende Feuerbrande und sein sehr grausig anzusehendes 
Gedachtnis (smrti) aus den Flanken des Vrtra hervor, welcher 
von Jvara gianzlich besessen ist. Jedoch kurz zuvor ist die 
Freude der Gétter gegeniibergestellt dem Gediachtnisverlust 
ihrer Feinde. Hier sind also Gefiihlsmomente betont und in 
ihrer Benutzung eine erkenntnistheoretische Richtung der Abstrak- 
tion angedeutet, wie sie beispielsweise in der alten Fachmedizin 
bei der Bedeutung des Gedachtnisverlustes (apasmdra) erkennbar 
ist gegeniiber den Geisteskrankheiten durch Damonen (dhiita). 

Bei einer Umschau nach den ‘Tragern solcher Entwicklung 
drangt sich im MBh der Yoga und das Sadmkhya in den Vorder- 
grund. Unter diesen beiden Bezeichnungen lassen sich hier 
nicht abgeschlossene philosophische Systeme annehmen, sondern 
Sammelnamen fiir zwei prinzipielle Richtungen, welche unter 
teilweise recht verschiedenartigem Bezug durch die ‘Texte laufen. 
Kurz zusammengefasst, bildet der Yoga hauptsiachlich einen 
Betatigungs-Antrieb zur Erlésung auf theistischer Basis, wihrend 
das Sdmkhya eine reflektierende Komponente darstellt oder ein 
System der Betrachtung durch Berechnung, wie seine Definition 
als parisamkhyddarsana in XII1, 11409 aufgefasst werden kann. 
Ahnlich ist samkhya (= berechnend) und die abgeleiteten Bezeich- 
nungen regelmassig in den nicht-philosophischen Texten der CaS 
zu verstehen. Die Unterstellung eines ausgebildeten philoso- 
phischen Systems, wie das spatere Sdmkhya es bietet, ist nicht 
haltbar (vgl. ,,On sattva, rajas and tamas in the old Indian 
medicine’ Journ. of Ayurveda 1934. Dieser Aufsatz erganzt 
auch die weiteren Ausfiihrungen hier). 

XII, 9352-3 zaihlt von Kranken auf Blinde (andha), ‘Taube 
(vadhira) und Uber-erregte (ud-mad), welchen die Gétter die 
[Sinnes-] Tore geschlossen haben. Althergebrachte empirische 
Wertung ist hier vereinigt mit solcher auf psychischem Gebiet. 
Das letzte wird systematisch auch oft als manasa, d.h. dem manas 
angehérig, erklart und geyeniiber kérperlichen (sdrira) Leiden 
unterschieden, wie z.B. in XII, 6879, 7460, 12492-3, 12514. 
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Diese Unterscheidung ist principiell auch in der alten Fachmedizin 
durchgefiihrt. _ 

Das Lehrgesprach zwischen BArgu und Bharadvdaja, welches 
bereits S. Mg benutzt wurde, beginnt in XII, 6775 mit dem 
Hinweis, dass der Gott in seiner urspriinglichen Form mdnasa, 
d.h. geistig, genannt wurde; er strahlte den Grossen (mahant 
sc. dtman) aus, letzter den Ichmacher (ahamkdra), welcher dann 
die mbh hervorbringt. Aus den mbh entsteht die Kraft (bala) 
in Form eines Lotos (eine sehr beliebte Vorstellungsform der 
Physiologie), aus welchem Brahman wird. Der Abschluss des 
Textabschnittes (6802) schliesst den Kreis damit, dass mdnasa 
in Brahman eingeht. Mit 6805 wird das Thema erneut ange- 
nommen, welches von manasa [also Brahman] durch seinen Geist 
(manas) die Welt entstehen lasst, was dann in Einzelheiten der 
mbh-Lehre ausgefiihrt wird. Bharadvaja wendet hierbei 6883-97 
ein, warum ausser den 5 mbh noch als 6. das Leben (jiva) 
angenommen werden solle; denn die K6rper stiirben und nur 
der Samen (dia, nach alter Anschauung ein Feuer) entwickle 
sich weiter. Gegeniiber dieser alteren empirischen und theore- 
tischen Einstellung des Bharadvaja streitet Bhrgu die Bedeutung 
des Feuers keineswegs ab sondern betont sie sogar, zumal im 
Abschluss seiner Belehrung, in der Gleichsetzung mit dem Leben 
(6898-6929). Er flicht jedoch entwickeltere Ansichten ein, wie 
z.B. eine Gleichung von dtman, manasa, Brahman, ksetrajna und 
dem héchsten (parama) adtman (6920-1) und schliesst (6929), dass 
das geistige Feuer (mdnasa agni) in den Kérpern das Leben ist 
als das héchste Selbst (adhi dtman). Auch der Lehrabschluss 
in 6949 erkennt die Spitzenstellung von mdnasa im System an, 
welche sich auf alten Anschauungen aufbaut. 

Anderseits gilt, in Anlehnung an eine erweiterte Lehre von 
den mbh, als 6. Sinn das manas (vgl. S. M. 11) und wird in dieser 
Stellung als Erkenntnis-Sinn (jidna-indriya) durch seinen Bezug 
zur Kraft (bala), als dem 6. Tat-Sinn (karma-indriya) gesichert, 
wie XII, 7950 von Pancastkha gelehrt wird (vgl. auch 9895); 
manas ist hierbei an die untere Grenze des psychischen Aprates 
geriickt. In XII, 7935 wird der Lehre von den mbh voraus- 
geschickt, dass der Mensch die Summe von K@6rper, Sinnen 
und cetas bilde, wobei der letzte Ausdruck offensichtlich statt 
manas gebraucht ist, ahnlich wie citta in Zusammenhang mit 
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den mbh seinen Platz einnimmt in 7940, 7953, 7964 und 7967. 
Endlich erklart 7950 die Angliederung der 5 mbh als Zustand 
(lokativ) des cetas. Nach der sprachlichen Ableitung jener Worte 
von cit = strahlen, kann unter cetas (das Strahlen) und citta 
(das Gestrahlte) eine Funktionsform des manas verstanden werden, 
im Einklang mit den Grundanschauungen der Sinnesphysiologie. 
Daher wird in 9891 gelegentlich der Erwahnung des manas die 
Summe der Sinne als gestrahlt (citta) bezeichnet. Und in 
ahnlicher Weise kann cetand in 7939, 7940, oder 10520 als 
Strahlung bewertet werden. Da technische Ausdriicke mit der 
Herleitung von cit im Yoga bevorzugt werden, so ist fiir das 
MBah die Quelle damit angedeutet. Dahin weist auch 8959, wo 
der Yogin das citta in das sattva eintreten lasst und beruhigt. 
Sattva, manas und cetas sind in einer korrespondierenden Stelle 
in der alten arztlichen Fachiiberlieferung (CaS sitra 8, 4) aber 
Synonyma. 

Am bekanntesten ist jedoch die Bezeichnung sattva durch die 
ausgebildete Sdmkhya-Philosophie geworden, in welcher es die 
Reihe ihrer drei spezifischen gunas eréffnet. Diese 3 Konstituen- 
ten der Urmaterie, namlich sattva, rajas und tamas, werden meist 
mit Giite, Leidenschaft und Finsternis tibersetzt, als behelfs- 
massige Sammelbegriffe fiir mannigfache psychische Erscheinungs- 
formen, welche bereits im MBh wiederholt in vielen Einzelheiten 
ausgefiihrt werden. Solche Schilderungen bringen auch die 
Paticasikha-Lehren in XII, 7954-61; doch muss nach der Sachlage 
des ‘Textinhaltes dieser Abschnit zu irgend einer Zeit nachtraglich 
eingeschoben sein. Denn — um nur kurz zu _ skizzieren — 
der Text, welcher 7953 endet, ist in 7962 fortgesetzt, und der 
Yoga-Begriff des Strahlens steht in 7967-9 in alleinigem Gegensatz 
zur Finsternis (tamas). 

Gegeniiber dem Sdadmkhya-System, welches die 3 gunas neben- 
einander stellt, findet sich im MBA noch eine andere prinzipielle 
Anschauung, in welcher sattva von rajas und tamas unterscheidend 
abgetrennt und iibergeordnet ist. Eine langere Lehrerérterung 
schliesst in XII, 7677 damit, dass manas als Eigenschaft (guna) 
des sattva gilt und letztes — aus dem Unentwickelten entstanden 
(avyaktaja) — das Selbst (dtman) aller Wesen darstellt. Danach 
liegt hier fiir sattva eine Art von Seelenbegriff vor, wie er S. M. 5 
bei purusa und ksetrajia angedeutet wurde. Diese beiden 
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Ausdriicke werden schliesslich auch in XIV, 7343 mit sattva 
identifiziert nach einer Lehrmeinung, die jedoch nicht mehr 
anerkannt wird. Die einschlagigen Anschauungen laufen bereits 
im MBh auseinander. XII, 11955 reiht beispielsweise sattva 
zwischen buddhi und ahamkara ein unter offensichtlichem Samkhya- 
Einfluss. Dagegen raumt der Yoga regelmassig dem sattva 
eine Héchststufe ein und verbindet es infolge seiner theistischen 
Tendenz nicht selten mit den Géttern, wobei auch zuweilen 
die alte Feuerlehre durchschimmert (z.B. XII, 8747, 9103, 13514). 
Somit ist es erklarlich, dass das Feuer (tapas) dem Yogin zum 
Ersatz des sattva in V, 1730 dient. 

Den Gegensatz bilden rajas und tamas, an sich, oder in 
Verbindung mit den Damonen, den Feinden der Gétter, wie 
z.B. in XII, 13214, 13280 oder 13474. Die wértliche Bedeutung 
von tamas als Finsternis begriindet hinreichend diese Gegensatz- 
lichkeit. Rajas ist nach XIV, 721 das erdige Riickbleibsel, die 
Asche (rup) des Feuerbrandes (gegeniiber dem Qualm oder 
tamas), hat die Bedeutung der Begierde gegeniiber dem ruhigen 
manas in V1, 1091 und scheint nicht selten durch den umfassenden 
Ausdruck des Durstes (trsnd) ersetzt zu sein. Die vedischen 
Vorstellungen zu rajas, welche vorzugsweise dem Makrokosmos 
entlehnt sind, nahern als Dunst usw. seine Bedeutung der 
Finsternis (vgl. z.B. die Ubersetzung v. Rgveda, VII, 34, 16 durch 
HerteL, Abhdlg. Sachs. Ak. d. Wiss., 1931, 773). Im Uberblick 
bietet sich aber in den Schichten des MBh, welche dem Yoga 
nahestehen, folgende Sonderung: Sattva verkérpert das Gute, 
Ordnungsgemasse (z.B. in VI, 1240, XII, 8773, 9420, 11174, 
13789, XIV, 1042), welches bezeichnend auch durch die Ver- 
neinung, frei von rajas und tamas, ausgedriickt wird (z.B. in XII, 
11517, 12884, XIV, 1449); die Vereinigung von rajas und tamas 
ist das Ubel (z.B. in XII, 8320, 9112, 10823, XIV, 982). 

Nach diesem allgemeinen Uberblick bleibt die Frage, wie sich 
darauf hin eine medizinisch gefarbte Einstellung aufbaute. In der 
Einleitung zu seinem zweiten Lehrabschnitt verbindet Paficasikha 
in XII, 7934 das tamas mit dem Irresein wie mit einer Krankheit. 
Nach XII, 8216 beruht die Gesundheit (drogya) des Leibes auf 
dem sattva-massigen Verhalten. Eine Scheidung von geistigen 
und kérperlichen Leiden scheint in den beiden Belegen verwischt; 
der Grund liegt in der theistischen Richtung. Denn VI, 1430 
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teilt ein: Menschen des sattva, welche den Devas (Géttern), solche 
des rajas, welche den Yaksas und Raksass, und solche des 
tamas, welche den Pretas und Bhitas huldigen. Die Vertreter 
der beiden letzten Gruppen, etwa Damonen, Gespenster o. dgl., 
werden als die nicht-menschlichen (amdnusa) gegeniiber den 
Géttern bezeichnet in der dyurveda-Tradition (SuS uttara 60). 
Sie sind Personen, wie z.B. die Krankheiten der Legenden S. M. 
Ig-20; mit anderen Worten die indische Metaphysik ist hier 
noch konkret. 

Da aber die MBh-Texte einen nicht unbetrachtlichen Zeitraum 
der Entwicklung widerspiegeln, so kommen — nicht selten noch 
unausgeglichen — alltagliche Beobachtungen zur Geltung, welche 
mittel- oder unmittelbar theoretisch oder systematisch Férderung 
erfuhren. In XII, 717751-2 erklart ein Samkhya-Lehrer mut- 
masslich Paticastkhha — die 5 Fehler (dosa) des Kérpers (deha) 
als Liebeslust, Zorn, Furcht, Schlaf und Keuchen. Erst mit 
ihren Heilmitteln scheint eine begriffliche Abstraktion angebahnt 
zu sein; sattva bekampft z.B. den Schlaf, welcher als dosa gilt 
(11153, vgl. auch 7785, 9859), ahnlich in der Fachmedizin. Die 
erkenntnistheoretische Entwicklung erscheint aber unvollstandig, 
die Ansatze begrifflicher Abstraktion kénnen sich nicht vollstandig 
von Realien und K6érperlichen lésen. So vernichtet in XII, 
7836-7 das tamas das Glanzende des Feuers (tapas) in dem Yogin 
und wird in XIV, 994 als Nacht und als Irresein (moha, so auch 
in der Fachmedizin) gewertet. 

Dosa und roga werden parallel verwandt (XII, 71148, 12514) 
auch bei einer Einengung durch rajas und tamas (12288). 
Gegeniiber dem letzten Beleg tritt ein Atavismus in der Auffassung 
der Krankheiten als Personen immer wieder ein; so erscheinen 
rajas und tamas als Seuchen (dosa) in der Stadt, als welche der 
menschliche Kérper gemass XII, 9725-6 geschildert wird. Diese 
Auffassung blieb bis in die neuere Zeit lebendig, wie das (im 
indischen Sinne realistische) Drama Fivdnandana im 18. Jahr- 
hundert beweist. Auf dieser bunten und _ unausgeglichenen 
Grundlage liessen sich noch mancherlei Belege anfiihren fiir 
stofiche und mechanische Vorstellungen bei geistigen Regel- 
widrigkeiten, wie z.B. die Beeintrachtigung des sattva bei Verlet- 
zungen des Herzens als einer Gefahrstelle (marman) in XIV, 
479-80, oder bei den alten Vorstellungen von einem Knoten 
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(granthi) im Herz nach XII, 8444, 10998, 12306, seiner Verbindung 
mit Pflanzen, Fesslung, Gift (9716 ff.), den Faden des Durstes 
oder der Begierde (7877-8) usw. Derartige Beispiele verleiten 
zur Annahme, dass Metaphern vorliegen, wahrend regelmassig 
altiiberlieferte Grundlagen bestehen, welche bei der Auswertung 
der tatsichlichen Anschauungen Beriicksichtigung fordern. Aus 
diesem Gesichtswinkel heraus erscheint sattva spontan und 
urspriinglich gesondert gegen die pathologische Vereinigung von 
rajas und tamas, wie dies auch immer wieder die Atreya-Tradition 
der Fachmedizin betont. Dort, wie auch im MBA, stehen die 
3 dosas Wind, Galle, Schleim — als Fehler des Kérpers nicht 
den 3 gunas gegeniiber oder korrespondieren mit ihnen. In XII, 
7831 sind diese 3 dosas allein rajas und tamas gegeniibergestellt, 
obwohl unmittelbar zuvor alle 3 gunas nebeneinander gereiht 
sind. Und diese Scheidung ist auch bei der ‘Therapie durch- 
gefiihrt; nach XII, 7462 und 12492 werden Krankheiten des 
Geistes durch Einsicht (prajid), die des Leibes durch Krauter 
(osadhi) yeheilt. 


‘ 


Einstedel. RHEINHOLD F. G. MULLER. 











Arabische Ubersetzer und Kommenta- 
toren Euklids, sowie deren math.- 
naturwiss. VVerke auf Grund des 


Tarikh al-Hukama’ des Ibn al-Qifti 


Ii* 


IBN RAHIWAIH AL-ARJANi (72). 

Wie aus Fihrist 266 (17) hervorgeht, kommentierte dieser das 
zehnte Buch des Euklid. Uber seine Persénlichkeit ist man 
vollstandig im Unklaren. Nach dem Beinamen zu_ urteilen, 
stammt er aus der Stadt Arrajan (oder Arjan) in Fars (Persis). 
Hierzu ist aber zu bemerken, dass diese Stadt nicht im Jahre 488 
von dem Sassanidenkénig QAWADH I. gegriindet wurde. Der 
Name Arjan wird sich wohl auf eine altere Ortschaft beziehen (73). 

I. al-Oifti fihrt unter der Kunye AL-ARjJANi zwei Autoren 
auf, nimlich ABO Sa‘ip AL-ARjANi (74), sowie ABO SAHLIN AL- 
ArJANi (75). Inwiefern wir aber diese beiden Arzte (tabib) zur 
Autorschaft heranziehen diirfen, kann nicht entschieden werden. 


‘ALi B. AHMAD AL-ANTAKi ABO’L-QAsIM (76). 

I.al-Qifti, 2344: 

... der Auserwahlte (al-mujtaba) der Antiochier, wahlte Bagdad 
zum Wohnsitz, bis dass er daselbst starb. Er gehérte zu den 
Freunden des ‘Apup AD-DAWLA, des Sohnes eines bekannten 
BOYIDEN (77). Er beschaftigte sich mit der Rechenkunst (‘ilm 


* S. Isis, xx, 150-72. 

(72) Suter : Araber, 17, Art. 33. 

(73) Encycl. d. Islam, 1, 477. 

(74) I. al-Qifti, 408,. 

(75) 1. al-Qifti, 408,,. 

(76) Surer: Araber, 63; Canror, I;, 761. 

(77) Sein Vater war RuKN ap-Daw ta. ‘Apup ap-Daw1a heisst mit der. voii- 


ee 
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al-‘Adad) (78) und Geometrie (al-Handasa) mit Erfolg. Und er 
schrieb auf diesem Gebiet schéne Abhandlungen. Er nahm mit 
grossem Interesse an den Wissenschaften von den Anfangen 
(‘Uliim al-awa’il) Teil. Er war beredt und ausgezeichnet in 
der Rhetorik. Wenn er gefragt wurde, erklarte er und zwar mit 
schénem sprachlichen Ausdruck... Von ihm haben wir sehr 
schéne Biicher. 1) at-takht al-kabir (Die grosse Tafel), tiber 
das indische Rechnen (al-hisab al-hindi) (79). 

2) Das Rechnen auf der Tafel ohne Ausléschen (80). 

3) Kommentar zur Arithmetik (Arithméatiqi) (81). 

4) Kommentar zum Euklides. 

Dieser ist erhalten in Oxford, Ms. Bodley. bei Nicoll. n. 281. 

5) Uber die Auffindung (istikhraj) der Ubersetzer oder Uber- 
setzungen (tarajim pl. von tarjuma Ubersetzung, Biographie, 
Vorrede) (82). 

6) Uber arithmetische Proben (mizan pl. mawazin,eigentl. Wage, 
Wagschale). 

7) Uber das Rechnen mit der Hand ohne Tafel (83). 

Und es erwahnt HILAL B. AL-MUHSIN B. IBRAHIM As-SABi (84) 
in seinem Buch, dass ABC AL-QAsiImM ‘ALi B. AHMAD AL-ANTAKi 
AL-HAsiB (der Rechner) AL- MUHANDIs (der Geometer) am Freitag, 
den 13. Dhu’l-Hijje d. J. 376 (987) gestorben sei. 


standigen Namen ‘Ap0p ap-DawLa FANNA KuHosraw Ast SHUJA B. RUKN AD- 
Dawa. Lebenszeit 324 (936)—372 (983). Encycl. d. Islam, 1, 151. 

(78) ‘Wissenschaft der Zahl’”’. Hiaufiger tritt ‘Ilm al-Hisab als Rechenkunst 
auf: Die Rechenkunst gehérte zu den propideutischen (‘Ulam riyadiya oder 
ta‘limiya) Wissenschaften, welche die vier Disziplinien (Quadrivium) Arithmetik, 
Geometrie, Astronomie und Musik umfassten. Vgl. E. W., B. XI. Uber 
AL-FArABIs Aufzihlung der Wissenschaften. Encycl. d. Islam, 2, 334; E. W., 
B. XIV, Uber die Geometrie und Arithmetik nach den Mafatih al-‘Ulam, etc. 

(79) Vel. E. W., B. XIV, 19 Das indische Rechnen. 

(80) Es wird sich hier wohl um das Rechnen auf der Staubtafel handeln. 

(81) Woepcke : Journal asiat., 1, 6- Sér., 493 ff., 1863, vermutet des NriKOMACHUS 
(vgl. STEINSCHNEIDER: Math. § 136; I. At-Qirrl, 336, 13. NIQUMACHUs B. 
MAKHA’UN AL-FITHAGHURI a) (der Pythagoriéer). Man versteht unter Arithma- 
tiqi den theoret. Teil der Rechenkunst, welchem vor allem Euklid Buch VII-IX 
zugrunde liegt. E. W., B. XIV, 12 ff. B. XI, 87 ff. 

(82) Surer: Ubers., 75 Anm. 275. 

(83) Die Araber hatten ausser dem schriftl. Rechnen auf Papier, Handtafel, 
etc. das soy. Fingerrechnen (Hisab bi’l-Isabi; Hisab al-‘Uqid), das Handrechnen 
(Hisab al-Yad) und das Luftrechnen (Hisab al-hawaiy). Es ist dies ein Kopf- 
rechnen. 

(84) BROCKELMANN, i, 323. 
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NIKOMACHUS. 

T.al-Oifti, 33645 : 

NIKOMACHUS, Sohn des MACHAON— MACHA’ ON, war vermahlt 
mit ANTIKLEA; dies sind die Eltern des Zwillingspaars Niko- 
MACHOS und GorGas, welche die Heilkunst von ihrem Vater 
ererbten u. deswegen in Phara géttliche Verehrung genossen — 
und Vater des ARISTOTELES, war ein Edler unter den Griechen 
und Enkel des AskLepius (Asqlabiyadhis), welcher die Medizin 
(at-tibb) begriindete; so erwahnt ihn PToLeMAus, der Fremde (al- 
gharib), in seinem Buche. Und er stammte aus einer griechischen 
Stadt, genannt Stagira, welche in einer griechischen Provinz, 
genannt Jihrashan, gelegen ist. 

Und NIKOMACHUs war ein Pythagorader (Fithagiri al-madhab) 
und studierte ihre Lehren. Es gab sogar Griechen, welche ihn 
nur als Pythagoraer kannten. Und er war Arzt (mutabbib) eines 
gewissen PHILIPPONUS, des Vaters von ALEXANDER, und Schiiler 
PLatons (Aflatiin). Zu seinen Werken gehéren : 

1) Die Arithmetik (al-Aritmathigi fi ‘ilm al-‘Adad) (gr. e’oaywyy 
apiOunrixy) zuerst hersg. von WECHEL, Paris, 1538, neueste Ausgabe 
von R. Hocue, Leipzig, 1866; sie besteht aus zwei Biichern : 

Buch 1 handelt nach einer kurzen philosophischen Einleitung 
iiber die Klassifikation der Zahlen, und zwar der Einteilung 
der geraden Zahlen in 

1) bmepredAcis 

Beispiel : Zahl 42; deren Teiler sind 21, 14, 7, 6, 3, 2, I. 

Dann ist 21 + 14+7+6+3+2+41 42. 

2) €AXemeis 

Beispiel : Zahl 32, Teiler 16, 8, 4, 2, 1. 

6+8+4+2+1 < 32. 

Anm. Der besondere Fall, dass Gleichheit besteht zwischen 
der Summe der Teiler u. der zu untersuchenden Zahl, wird 
nicht behandelt. 

Beispiel : 28, Teiler : 14, 7, 4, 2, 1. 
ma+7+4+2+1 = 28. 

Daran schliesst sich eine Aufzihlung von Zahlenverhaltnissen. 

Buch 2 enthalt Satze iiber Reihen, sowie eine Darstellung von 


Polygonalzahlen (apeOpoi émimedor) und der Kérper (orepeoi), deren 
Klassifikation und Bildung. 
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Als zweite Abhandlung zahlt I. AL-Qirri /.c. das kitab an- 
nagham “Buch der Melodie’’ (é€yxetpidvov apyovxys) auf. 

Nach anderen Quellen soll NikoMACHUs auch der Autor eines 
Werkes ra @eodAoyovpeva ris apiluntixjs sein, welches sich mit 
der mystischen Bedeutung der erstern 10 Zahlen in zwei Bichern 
befasst (vgl. Fr. Ast., Leipzig, 1817, V. DE FAtco, Leipzig, 
1922). (Zur Einleitung in die Arithmetik des NIKOMACHUS von 
IaMBLICHUs vgl. H. PisTELLI, Leipzig, 1894). 


AHMAD B. AL-HUSAIN AL-AHWAZi (85), AL KATIB. 

SuTer halt diesen identisch mit dem Sohne des ABO AHMAD 
AL-HusAIN B. KARNiB AL-KATIB (Fthr., 263 (15)). 
l.al-Oifti, 169,5 : 

A.t-Husain B. IsHAQ B. IBRAHIM B. YAZiID AL-KATIB; ABO 
AL-HAsAN B. ABi AL-HusarIn, ABO AHMAD, bekannt als IBN KARNIB, 
gehérte zu den hervorragenden Gelehrten in Bagdad und hing 
der Lehre der Naturphilosophen an. Sein Bruder war Ast 
‘ALA (86), welcher sich mit der Geometrie befasste. Wir werden 
ihn an geeigneter Stelle erwahnen, so Gott es will, er ist erhaben ! 
Und was Ast AHMAD AL-HusaIN anbetrifft, so war er ganz her- 
vorragend in den alten Naturwissenschaften. Und von ihm haben 
wir Werke dariiber, wie : 1) Widerlegung das THABIT B. QURRA 
betreffend seine Negation der Notwendigkeit der Existenz von 
Ruhepunkten zwischen zwei entgegengesetzten Bewegungen. 
2) Wie man mittels der Héhe erkennen kann, wieviel Stunden 
des Tages verflossen sind (vgl. hierzu Frhrist, 273,4). 

Im weiteren méchte ich auf SUTER : Araber, 57, verweisen (87). 
Betr. seiner Beschaftigung mit Eukiid sind zu erwahnen : 1) Ein 
Kommentar zur 10. Ausgabe des Euklid (Hier nur als AL-AHWAZi 
erwahnt, welchen AHLWARDT unbegriindet mit ‘ABDALLAH B. HILAL 
AL-AHWAzi identifiziert, Berlin, 5923). 2) Leiden, 370; ebenfalls 
Kommentar zum 10. Buche von AL-AHWAZi. 3) Paris, 2467,18° : 
Auszug aus dem Kommentar zum 10. Buche des Euklid. 


(85) D. h. aus At-AnwaAz, vgl. Encycl. d. Islam, 1, 220. 

(86) Ant ‘ALA Bp. KARNIB. SvuTER, 49. 

(87) Es erwahnt iibrigens /. al-Qifti, 436, einen And Ya‘qts AL-AHWAzI, 
einen beriihmten Arzt. Es diirfte wohl kaum médglich sein, diesen als Autor 


heranzuziehen. 
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IsHAQ B. HUNAIN (88). 
l.al-Qifti, 80 : 

IsHAQ B. HuNaIN B. IsHAQ Ast Ya‘qois B. Api Zarp aL-‘IBADi 
AN-NASRANi (der Christ), stand im Range seines Vaters betr. 
der Vorziiglichkeit und Genauigkeit der Ubersetzung aus dem 
Griechischen und Syrischen. Er war beredt und iiberragte darin 
seinen Vater; er diente den Khalifen und Vorgesetzten, denen 
sein Vater diente. In seinen letzten Tagen léste er das Dienst- 
verhaltnis zu AL-QAsim B. ‘UBAIDALLAH (89). Er stand mit ihm 
in vertrautem Verhiltnis. Ihm teilte er seine Geheimnisse mit. 
Er starb am Rabi‘l, des Jahres 298 (g10). Er wurde von einer 
Lahmung betroffen, woran er starb. Und zu seinen Werken 
gehéren ausser jenen, welche er aus alten Biichern iibersetzte, 
eine Abhandlung tiber die Medikamente, (gewonnen aus) der 
Arzneipflanze; 2. Se) 3S —s ; 3. Chronik der Arzte. 

Er iibersetzte die Elemente des EUKLID, welche durch THABIT 
B. QurRRaA verbessert wurden (J. al-Qifti, 64,) (go). Vorhanden 
in : Oxford, I, g19 u. 958 (91). 

Wie Suter : Araber, 39, Anm. b. bemerkt, wurde das 14. u. 
15. Buch der Elemente von QusTA B. LUQA tbersetzt. 


THABIT B. QURRA (92). 
Ibn al-Qifti, 115: 

THABIT B. QuRRA B. MERWAN B. THABIT B. KARAYA B. IBRAHIM 
B. KARAYA B. MArints bs. TALAMANUS ABO’L-HASAN AL- 
HARRANi (93) As-SaBi (94) war ein Harranier. Er begab sich nach 


(88) Surer : Araber, 39; BROCKELMANN, 1, 206 ; H. Suter: Encyel. des Islam, 
2, 569. 

(89) Dieser war Vezir des Khalifen At-Mu‘rapip. 

(90) Cantor, I;, 703 

(91) Es scheint sich hier nur um die Revision des THAsit B. QuRRA zu handeln, 
welche erhalten blieb. 

(92) Suter : Araber, 34; E. W., B. LXIV. Uber TuAsir 8. Qurra, sein Leben 
und Wirken. Die hier gegebene Ubersetzung aus J. au-QieTl kam mir erst 
nachtriaglich in die Hande. Hier fiihre ich meine eigene, welche unwesentlich 
von jener abweicht, an. BROCKELMANN, 1, 217. Vgl. auch E. W., B. XX, 64: 
Biographie nach av-BarHagl; E. W., B. XXVIII, worin die Biographie von AL- 
BarHaQgi nach YAQtB mitgeteilt wird ; Encycl. d. Islam, 1, 616-17 ; CANTOR, 
1, 703. 

(93) D. h. aus Harran ( assyr. kharranu ‘“‘Weg’’). Auf die Drohung at- 
Ma’Mtn’s i. J. 830, dass sie ausgerottet wiirden, wenn sie nicht den Islam bezw. 
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Bagdad und wiahlte sich dies ais Wohnsitz. Die Philosophie war 
Sieger iiber ihn. Er lebte unter der Regierung des AL-Mu‘Tapib. 
Er verfasste viele Biicher iiber die verschiedensten Zweige (fanin) 
der Wissenschaft, so z. B. iiber die Logik (al-mantiq), die Rechen- 
kunst (al-Hisab), die Geometrie (al-hindasa), die Astrologie 
(at-tanjim, griech. Usturnimiya; vgl. hierzu E.W., XLVII, 216) 
und Astronomie (Ilm al-hai’a, E, W., B. XLVII, 220) (95). Er 
verfasste eine wundervolle Einleitung (mudkhil, gewéhnlich aber 
madkhal) zum Buche von Euklid, desgleichen eine Einleitung 
in die Logik. Auch iibersetzte er das Buch tiber die Arith- 
metik (96) und veffasste einen Auszug aus dem Buche Uber 
die Art und Weise der Heilung (97), welches von friiheren Gelehr- 
ten dieser Wissenschaft herriihrt. 

THABIT wurde im Jahre 221 (98) in Harran geboren, woselbst 
er ein Wechsler war. Muu. B. MOsA B. SHAKIR, (99) wahlte 
ihn, als er vom Lande Rim zuriickkehrte, zu seinem Freunde, 
da er auf seine Sprachkenntnis aufmerksam wurde. Und es wird 
erzahit, dass er bei Mun. B. MOsA Aufnahme fand und in dessen 
Hause studierte, wodurch er ihm verpflichtet wurde. Und er 
machte ihn bekannt mit aL-Mu‘tapip und fihrte ihn in den 
Kreis der Astronomen ein. Er fiihrte die Herrschaft der Sabier 
im Iraq ein und befestigte ihre Macht. Sie genossen hohes 
Ansehen und ragten durch ihr Wissen weit hervor. Und es 
erlangte THABIT B. QuRRA dadurch bei AL-Mu‘Tapip einen sehr 


eine der erlaubten Religionen annahmen, erklirten sie sich als Sabier. Encycl. 
d. Islam, 2, 286. 

(94) Der Sabier. Ihre Prinzipien sind nach einer Auffassung 5 an der Zahl 
(Gott, die Weltseele, die erste Materie (hayila), der dahr (Schicksal), das Leere). 
Nach einer andern nur zwei, namlich Licht u. Finsternis. Vgl. Horren : Die 
Philosophie des Islam, 110, 1924. 

(95) Vgl. hierzu auch die Artikel iber Astrologie u. Astronomie von C. A. Nat- 
INO in Encycl. d. Islam, 1, 514-20 sowie E. W., B. IX, 181 ,,Zu der Astronomie 
bei den Arabern“; B. XI, 90 (Die Wissenschaft von den Sternen, nach AL-FArRABI), 
B. XXVII, 37. 

(96) Wahrscheinlich die des NikKOMACHUs. 

(97) Vermutlich handelt es sich hier um eine Abhandlung des GALENos. 

(98) Dasselbe Jahr gibt Fihrist, 272, 4 an. Es muss 211 heissen. 

(99) Er war einer der BANG MOsA. Vel. Suter : Araber, 20-21; BROCKELMANN, 
1, 216; Al-Qifti, 315 u. 441 (hierzu besonders E. W., B. VI, 6 ff.). Weitere 
Mitteilungen iiber sie : E. W., B. III. 261; IV, 393; 423,4; 424; B. X, 341; XII, 
200, 225; XVII, 14 ff. XXXVi, 21 ; F. Hauser: Kitab al-hiyal der BANU MosA, 
Beiheft 1 zu den Sitzungsherichten d. phystk.-med. Societdt, Erlangen, 1922. 
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hohen Rang und eine ausgezeichnete Stellung. Er pflegte sich 
sogar zu jeder Zeit in seiner Gegenwart niederzulassen. Und 
dann unterhielt er sich lange mit ihm und scherzte mit ihm. Er 
naherte sich ihm auch ohne Vezire und Vertraute. 

Was die Titel der Schriften anbetrifft, die er verfasst hat, 
so fand ich einige Blatter in einer Handschrift des ABO ALi AL- 
MuusIn B. IBRAHIM B. HILAL As-SABi (100), welche tiber eine 
Bemerkung betr. der Abstammung des ABO AaL-HasaN THABIT 
B. QuRRA B. MeRWAN handelt, sowie ein Verzeichnis dessen, 
was er auf Grund eines eingehenden Studiums an Biichern verfasst 
‘hat. So fiige ich sie hinzu, da fiir ihr Vorhandensein das folgende 
Verzeichnis als ein Beweis hierfiir gilt. Und Gott ist der, der 
Erfolg gibt ! 

Verzeichnis dessen, was ABU’L-HASAN THABIT B. QURRA As-SABi 
AL-HARRANi verfasst, iibersetzt und verbessert hat (101). 

2) Werk iiber die Physik (as-Sama‘ at-tabi‘i). 

3) Uber Cylinderschnitte und deren Flache. 

4) Uber die Ursache, welche das Salzigsein des Wassers bewirkt. 

6) Abhandlung dariiber, dass zwei Gerade, die unter Winkeln, 
die [zusammen] kleiner als zwei Rechte sind [von einer Geraden 
ausgehen], sich auf der Seite schneiden, aus der sie austreten. 

7) Eine ahnliche Abhandlung dariiber. 

8) Uber die Auflésung der geometrischen Aufgaben. 

g) Uber das Viereck und dessen Seite. 

10) Uber das, was man auf dem Mond an Spuren der Ver- 
finsterung (al-Kusif) (102) und deren Zeichen sieht. 

11) Uber die Ursachen der Sonnen- und Mondfinsternis; er 
verfasste deren gréssten Teil; da er starb, konnte er es nicht 
vollenden (103). 


(100) Vgl. BRocKELMANN. 

(101) Ich fiihre hier nur die math.-naturw. Schriften in der Reihenfolge des 
!. al-Qifti an (vgl. die Numerierung). 

(102) Uber Mondfinsternis, Beschaffenheit der Schatten, Bestimmung der 
Ortszeiten, zu denen dieselbe Mondfinsternis an verschiedenen Orten auftritt, 
sowie die Bestimmung der Grésse derselben mit Hilfe des Diopter von Hip- 
PARCH (a). Vgl. E. WiepeMANN in Encycl. d. Islam, 2, 1246-48. 

(103) Nach Auffassung der Araber durch das Dazwischentreten eines Drachens 
zwischen Sonne und Mond, welcher an zwei entgegengesetzten Stellen der Him- 


(a) Zu Hiprarcn, vel. SreiNSCHNEIDER : Math. 134; Suver: Ubers., 22 u. 54; 
E. W., B. III, 227; J. al-Qifti, 69, 8 (Obers. E. W., B. III, 251); E. W., B. V, 454. 
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Es gehért zu den ausgezeichnetsten Werken. Die Leute unserer 
Zeiten wiinschen lebhaft, dass es vollendet ware, was ihnen aber 
nicht erfiillt wird. 

12) Antworten auf das an ihn gerichtete Werk von AHMAD 
B. AT-"TAYYIB (104). 

14) Zwei Antworten auf zwei ihm vorgelegte Werke von Muu. 
B. MiasA B. SHAKIR liber die Zeit. 

16) Abhandlung dariiber, dass an einem [Wage]balken passend 
aufgehangte Gewichte sich gerade so verhalten, wie wenn sie 
als ein Gewicht auf dem ganzen [Wage]balken  gleichmassig 
verteilt waren (105). 

17) Uber die Ausmessung (misaha) der ebenen (musattaha) 
Figuren und der iibrigen Flachen (busut) und kérperlichen 
Figuren. 


melskugel endigt u. diesclbe Bewegung wie die Mondknoten hat. Dieses sind 
die Stellen, wo der Mond die Ekliptik passiert. Man bezeichnete den aufsteigen- 
den Knoten mit ‘Kopf’? und den absteigenden Knoten mit ‘“‘Schwanz”’ des Dra- 
chen. Die Zeit zwischen zwei Durchgingen des Mondes durch den aufsteigenden 
Knoten nannte man “‘drakonitische Umlaufszeit’’. 

Im aufsteigenden Knoten tritt der Mond von der Siidseite der Ekliptik auf die 
Nordseite, umgekehrt beim absteigenden Knoten. 

Der drakonitische Monat betragt 27d 5h 5™ 36%,0. Der siderische Monat (= 
die volle Umlaufszeit des Mondes um die Erde) betragt 27d 7h 43™ 11°, 55. 

Also : Drakonitischer Monat < siderischer Monat. Ursache: Riicklaufige 
Bewegung der Knoten beim drakonitischen Monat. 

(104) J. al-Qifti, 77. Surer : Araber, 33; hier muss es heissen Fihrist 261 (15). 
Es wird dies dasselbe Werk sein, welches der Fihrist u. J. al-Qifti, ersterer 
unter dem Titel ,,Antworten des THABIT B. QuRRA auf das, was von ihm erfragt 
wurde (!), erwahnt. Da sich AumMap BB. Mun. B. MERWAN B. At- TAYYIB AS-SARAKHST 
nur mit philosophischen, naturwissenschaftlichen, politischen Fragen befasste, 
so scheint der Inhalt obiger Schrift ein derartiges Thema zu behandeln. 

(105) Es handelt sich hier jedenfalls um die Satze: Wenn das Gewicht K gleich- 
massig und in gleicher Weise und kontinuierlich ausgebreitet ist in dem Bereich 
zwischen a und b, so bleibt der Balken (wie vorher) im Gleichgeweiht; bezhw. 
um den Satz: Ein homogener Zylinder von durchaus gleichmissiger Gestalt 
und Materie, der seiner Lange nach an einem Arme eines gewichtlosen Hebels 
befestigt ist, kann in seiner Wirkung auf die Drehung des Hebels ersetzt werden 
durch ein gleichschweres Gewicht, welches an seinem Mittelpunkte angreift. 
Dieser letzte Satz wurde von THABIT B. QuRRA in seiner Schrift iber den Qarastin 
bewiesen, welchen Beweis F. BUCHNER in den Sitsungsberichten der physik.-med. 
Societat zu Erlangen, Bd. 52 u. 53, 1920-21) S. 160, mitteilt. 

Zu dem Begriff Gewicht ist noch zu bemerken, dass er von dem der Masse 
nicht unterschieden wurde. Daher kommt es, dass bei ihm die Kraft f = G. v 
(G Gewicht, v = Geschwindigkeitsvektor) ist, welches Produkt wir Impuls- 
vektor nennen. 
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18) Uber die Natur der Gestirne (kawakib pl. v. kaukab) 
und deren Einfluss (106). 

21) Uber die Ursache der Entstehung der Berge. 

22) Sur la retardation du mouvement dans la sphére des signes 
et sur son accélération suivant les points de l’excentrique ott 
se trouve le (corps en) mouvement (107). 

23) Drei Biicher zur Erklarung des Almagests. Eines derselben, 
namlich das grésste und beste, blieb unvollendet (108). 

24) Uber die befreundeten Zahlen (109). 

25) Uber Stundeninstrumente, genannt Rukhama (110). 

26) Uber die Konstruktion des Kérpers von 14 (?) Flachen 
in eine gegebene Kugel. 

27) Erklarung der Art und Weise, wie nach Angabe des 
PToOLEMAUs seine Vorganger die mittlere Umlaufszeit des Mondes 
bestimmt haben. 


(106) Vel. E. W., B. LXIV, 213. 

(107) Vgl. Fikrist: Ubers., 77. Es handelt sich hier um die Hypothese von 
der Trepidation der Fixsterne des THABIT B. QurRRA. Sie wurde aufgestellt 
zum Zwecke der Ubereinstimmung der Beobachtungen der Griechen mit denen 
der Araber betr. der Schiefe der Ekliptik und der Prazession. Im Gegensatz zu den 
Griechen war ihnen eine langsame, fortlaufende Abnahme der Schiefe der Ekliptik 
schon bewusst; vgl. O. ScH1RMER : Studien zur Astronomie des Araber, S. B. P. 
M. S., Erlangen, 58-59, 33-43, 1926-27. Anm.: Die Schiefe der Ekliptik, d. h. 
die Deklination der Sonne in den Solstitialpunkten, wodurch die Neigung der 
Ebene der Ekliptik gegen die des Aquators gemessen wird, hat fiir das Jahr 1900 
nach Newcomb einen Wert von 23° 27’ 8.26”. Ihre Abnahme betrug im Jahr- 
hundert 46” 845. Die Prazession besteht darin, dass der Pol des Aquators in 
einer Periode von 26000 Jahren um den Pol der Ekliptik einen Kreis mit r 
23° 27’ beschreibt. Ihre Veranderung ist eine Folge des Newtonischen Gravita- 
tionsgesetzes. 

(108) STernscHNeEIDER, Z. D. M. G., 50, 202-03. 

(109) Fir die Primzahlen p = 3. 2"—1,9 = q- 2” '—1,r = 9- 
2" p. q; 2” p.r befreundete Zahlen. Fs ist dies eine Weiterentwicklung der arith- 
metischen Untersuchungen des NIKOMACHUs u. der Behandlung der vollkommenen 
Zahlen des Evkiip. (Prop. 36 in Buch IX: Irgend eine Summe der Reihe 
r+ 2+ 2% + 2% + ... 2" sei eine Primzahl. Multipliziert man dann dieselbe 
mit der letzten der in der Reihe stehenden Zahlen, so erhalt man eine vollkonimene 
Zahl, welche gleich der Summe iher Teiler ist. Z. B.(1 + 2 + 4 + 8 + 16).16 


2n-1 . 
52 
2 1 sind 


496. 
496 248 + 124 + 62 + 31 + 164+ 8+4+ 2+ 1) Vyl. Cantor, I, 
268 u. 735, 


(110) Rukham pl. rukhama ,,Marmor‘. E,: sind dies Sonnenuhren, welche 
aus Marmorplatten bestehen, vgl. AL-BATTANI, ed. E. NALLINO, 1, 135. (vollst. 
Titel : al-Battdni sive Albatenii opus astronomicum, 3 Bde., Mailand, 1899-1907). 
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28) Uber die Eigenschaften des Gleichgewichtes u. Nicht- 
gleichgewichtes und deren Bedingungen. 

29) Uber die Fragen, die Apo’ L-Hasan ‘ALi B. YanyA, der 
Astronom, aus der Musik stellte. 

30) Auszug aus den zwei Biichern der Arithmetik des 
NIKOMACHUS. 

31) Magala uber die Musik. 

32) Satze iiber die sinnreichen Anordnungen (al-hiyal) (111). 

33) Auszug aus dem ersten Buche des Quadripartitums des 
PTOLEMAUS. 

35) Antworten auf die an ihn gerichteten Fragen des Abo 
SAHL AN-NAUBAKHTi (112). 

36) Uber Kegelschnitte (113). 

37) Uber die Ausmessung parabolischer Ké6rper (114). 

39) Uber das Sonnenjahr. 

40) Uber die Erscheinung der Neumonde im Siiden. 

41) Uber die [Zeit]-Rechnung nach Neumonden. 

42) Uber die Kugel. 

46) Uber den Unterschied der Lange (115). 

47) Uber die Beschaffenheit der [Kegelschnitts]-Kurven, welche 
der Schatten des miqyas passiert (116). 


(111) Hiyal pl. von hila. Die Ubersetzung mit Mechanik ist nicht ganz exakt 
(E. W., III, 233), X, 347; XI, 80,1; XIV, 61, etc.). 

(112) Vgl. E. W., B. LXIV, 217. 

(113) Es handelt sich hier um die Biicher V, VI, u. VII, welche nur in arabisch. 
Ubersetzung existieren, also in griechischen nicht mehr vorhanden sind. Das 
VIII. Buch ging jedenfalls verloren. 

(114) H. Suter : Die Abhandlungen TuHAsir B. QurRa’s u. ABU SAHL AL-KUHI’s 
iiber die Ausmessung der Paraboloide. (Sitzungsb.d. phys.-med. Societét zu Erlan- 
gen, 48-49, 186-227). 

(115) Vielleicht handelt es sich hier um die Lange von Ortern. Die Lange 
eines Ortes wurde von den Arabern als Abstand desselben von Osten (d. h. dem 
dussersten bewohnten Ort in den éstlichen Gebieten) oder von Westen (d. h. 
dem aiissersten bewohnten Ort in den westlichen Gebieten) gerechnet u. zwar 
nach den Mafatih al-‘Ulum. Vgl. eingehender E. W., B. XXVII, 9 u. 38. 

(116) Die Bezeichnung miqyas ,,Messer“* riihrt daher, weil er vom Fuss bis 
zur Spitze in eine Anzahl Teile geteilt war, in denen man die Lange seines Schlag- 


schattens mass. 

Ist die Anzahl der Teile des miqy&as 12, so heissen sie Finger (a). 

Ist die Anzahl der Teile des miqyas 60, so heissen sie Teile. 

Ist die Anzahl der Teile des miqyds 6'%, so heissen sie Fiisse. 

Es sei f = Anzahl der Finger; g die der Fiisse, p die der Teile, dann ist 
Ff SR=e.f. $505 PERL, ELD, 0. BG =e, P-L RS. 














a 





; 
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48) Uber die Transversalenfigur (117). 
49) Uber die Geometrie, welche er verfasste fiir Isma‘il b. 


Bulbul (118). 

53) Auszug aus dem Buche iiber die Klimate, das Wasser 
u. die Lander (119). 

55) Uber die Breiten (‘urid pl. von ‘ard) (120). 

57) Uber die Kugel. 

59) Uber die erste Darstellung (?) einer Analytik. 

63) Uber die Verfiigung iiber Mass (Regel) formen. 

64) Uber das, was THEON (THA’ON) (121) vernachlassigt hat 
bei der Berechnung der Sonnen- und Mondfinsternisse. 

65) Uber die Berechnung der Sonnen- u. Mondfinsternisse. 

66) Uber die Nau (122). 

69) Uber al-‘adad al-wafq (die magischen Zahlen). Vgl. CANTOR, 
I,, 740-41; E. W., B. LXIV, 213,. Lit: E. WutEDEMANN : 
Zu den magischen Qadraten (Der Islam, 8, 1918). W. AHRENS : 
Studien tiber die mag. Quadr. der Araber (Der Islam, 7, 186, 
1917). G. BerGsTRASseR : Zu den mag. Quadr. (Der Islam, 12, 
227, 1923). W. AHRENS: Nochmals die magischen Quadrate, 
(der Islam, 14, 1925). Encyclopadie des Islam, etc. 


Vul. C. Scnoy: Uber den Gnomonschatten, etc., Hannover, 1923. E. W., 
B. XVIII, 50. 

(117) Vv. BRAUNMOHL : Geschichte d. Trigonometrie, 1, 46. ‘THAbsIt behandelte 
darin auch den Satz des MENELAOs. 

Zu Mene aos vel. Fihrist, 267 (19); 7. Al-Oxfti, 321 (Ubers. E. W., B. II, 
253); E. W., B. V, 395; VI, 11; XV, 107 ff.; etc. Vor allem aber : A. A. BJORNRO’s 
Studien tiber MENELAus Sphirik (Abh. z. Gesch. d. Math., H. 14, Leipzig, 1902). 

(118) E. W., B. LXIV, 194, Anm. 17. 

(119) Vielleicht ist es auch ein Auszug aus dem gleichnamigen Werk des AHMAD 
B. At-"TAyyrB aS-SARAKHSI? Vgl. E. W., LXIV, 215, wo auf ein Werk des Hip- 
POKRATES (von HippokRATEs wurde auch ein Werk iiber die Farben ins Arabische 
iibersetzt. H. Ch., 5, 50 nach [. A. Us.) hingewiesen wird. 

(120) ‘ard ,,geographische Breite’, welche durch die Polhéhe bezw. Depression 
des Siidpols definiert wird. Unter der Breite der Fixsterne versteht man der 
senkrechten Abstand von der Ekliptik. (Vgl. auch E. W., B. XXVII, a u. 38). 

(121) Zu THEON vel. Fihrist, 268 (21) ; J. Al-Oifti, 108 (Obers. E. W., B. III, 
254) ; STEINSCHNEIDER : Math. § 128; T. Lippert: Studien auf dem Gebiete 
der griech.-arab. Uberlieferung, H. 1, Braunschweig, 1794. 

(122) Vielleicht handelt es sich hier um die heliakischen Auf- u. Unterginge 
der Mondstationen? Vgl. zu dem Begriff nau : E. W., B. XLVII, 21s. 


(a) Diese Einteilung geht auf indische Vorbilder zuriick (Sarya-Siddhanta, 
Cap. 3, Vers. 2. Ediert v. E. Burcess (Journal of the American Oriental Societv, 
6, 1860). 
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72) Uber den Gebrauch der ,,erprobten‘‘ Tafeln und Darstellung 
dessen, was er an HABASH in diesen seinen Tafeln auszusetzen 
hatte (123). 

73) Uber die Ausmessung des Schnittes der Linien (124). 

74) Uber das Fléteninstrument. 

76) Eine Anzahl von Schriften tiber arabische und syrische 
astronomische Beobachtungen. 

81) Uber die Verifikation algebraischer Aufgaben durch geo- 
metrische Beweise. 

83) Verbesserung des 1. Buches des APOLLONIUS tiber das 
bestimmte Verhaltnis; er gab eine sehr gute Rezension mit 
Kommentar dazu; das zweite Buch behandelte er nicht, es war 
unverstandlich (125). 

84) THABIT verbesserte eine Ubersetzung des Almagests ins 
Arabische von IsHAQ B. HUNAIN; es verlangten danach die daran 
Interessierten bzhw. Freunde des IsHAQ. Darauf verfasste er 
eine ausgezeichnete Ubersetzung, welche er verbesserte und 
erlauterte; und wir besitzen ein Autograph. Hierauf verfasste 
er (THABIT) einen niitzlichen Auszug aus dem Almagest; den 
13. Traktat kiirzte er nicht; es ist namlich der beste. Und 
ich fragte einen unserer Mashaichs nach der Ursache desselben, 
worauf er sagte, es ist vollstandig. Auch hatte er den I. u. II. 
Traktat dieses Buches kommentiert, und einige unserer Zeit- 
genossen beniitzten die [Erlauterungen] und folgten ihm 
(darin) (126). 

85) Er verbesserte den Euklid in zwei Abhandlungen, welche 
er auch ins Arabische itibersetzte, von welchen die zweite besser 
als die erste ist. 

86) Er kommentierte das 14. u. 15. Buch, was in einer Hand- 
schrift des AL-MuHSsSIN B. IBRAHIM As-SABi mitgeteilt wird. 

87) Eine Anzahl Kompendien tiber Astronomie u. Geometrie. 

88) Antworten iiber die zwei Teile von 200 auf eine Frage 
von AL-Mu‘TADID. 


(123) Vgl. hierzu Suter: Araber, 8, 12; in diesem Artikel gibt Surer auch 
die Ubersetzung aus J. Al-Qifti, 170. 

(124) Es wird sich hier wohl um die Ausmessung der Kegelschnitte handeln. 

(125) Cantor, I,, 749. 

(126) STEINSCHNEIDER : Math. § 113, 203.. 
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go) Uber die Ursache der Abweichung der Tafeln (zij) (127) 
des ProLeMAus von den “erprobten” Tafeln. 

g1) Anworten auf eine Anzahl ihm von SaNap B. ‘ALi vor- 
gelegten Fragen. 

93) Auszug aus PyTHAGORAS (?) und... (128) 

Auf die nun folgenden Schriften, die unser Interesse infolge 
ihres medizinischen, bezhw. religiésen Inhaltes nicht beanspruchen, 
verzichte ich in der Aufzahlung (129). 


L.al-Qifti, 120., : 

Es berichtet ABt’-L-HAsaAN B. SINAN : Einer meiner Vorfahren 
erzahlte von unserem Ahnen THABIT B. QuRRA, dass er, als er 
eines Tages in das Haus des Chalifen ging, ein Schreien und 
Jammern hérte. Da sagte er: “Es starb der Fleischer, welcher 
in dieser Bude wohnte’’. Da sagten die Leute zu ihm: “Ja, 
bei Gott, o unser Herr! Er ist gestern plétzlich gestorben”’. 
Da sagte er: “Er ist nicht gestorben. Bringt mich zu ihm !” 
Darauf gingen die Leute mit ihm und brachten ihn in das Haus 
des Fleischers. Alsdann ermahnte er die Weiber, sich des 
Klagens zu enthalten und befahl ihnen, eine muzawwara (Speise- 
gericht aus Hiilsefriichten) herzustellen. Und er gab einem seiner 
Sklaven ein Zeichen, damit er dem Fleischer auf seinen Fuss- 
knéchel mit einem Stock schlage und seine Hand an seinen Puls 
lege. Alsdann schlug jener solange seinen Fussknéchel, bis dass 
er sagte : ““Genug!’’ Darauf verlangte er einen Becher u. nahm 
aus einem Biindel (130) unter seinem Armel eine Arzenei, welche 
er mit ein wenig Wasser in dem Becher aufléste. Da 6ffnete 
er den Mund des Fleischers und goss sie hinein. Darauf schluckte 
dieser sie leicht. Und siehe da! — Ein lauter Jubel erhob sich 


(127) Definition von zij nach den Mafatih al-‘Llim ist folgende: al-zij 
(Sterntafeln) ist ein Werk, mittels dessen man den Gang der Gestirne und durch 
das man die Ephemeriden (taqwim) ermittelt, namlich die Lage der Wandel- 
sterne Jahr fiir Jahr feststellt. Vyl. E. W., B. XLVII, 223-24. 

(128) QrrAGHuRIYAs. Wenn dieser Name PytHaGoras gelesen werden darf, 
was sehr wahrscheinlich ist, so méchte ich hier eine Abhandlung iiber vollkom- 
mene Zahlen vermuten. 

(129) Zu den tibrigen math.-naturw. Arbeiten verweise ich auf die Bibliographie 
in Surer : Araber, 35-38, sowie E. W., B. LXIV, 210-17 u. F. BucHNner : Die 
Schrift tiber den Qarastin von THAsiT B. QurkaA, Sitsungsberichte 52 u. 53, 141, 


1920-21. 
(130) Ich lese hier shabka ,,Biindel*. Dieses Wort tritt verstiimmelt auf. 
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auf der Strasse ! ‘“‘Der Arzt hatte den Totgeglaubten (!) am Leben 
erhalten!" Hernach trat THABIT hervor u. verschloss die Tiire. 
Nun 6ffnete der Fleischer sein Auge, worauf er ihm die muzawwara 
gab und ihn sitzen liess. Und er verweilte bei ihm eine Weile. 
Und siehe da! Die Freunde des Chalifen kamen zu ihm, um 
ihn zu rufen. Da trat er mit ihnen heraus. Wahrend dessen 
hatte sich eine grosse Menge angesammelt, welche sich um ihn 
drangte, bis dass er in das Haus des Chalifen eintrat. Und 
als er vor dem Chalifen stand, sagte dieser zu ihm : ““O THABIT, 
was fiir eine Botschaft ist dies, welche uns von dir erreichte ?”’ 
Er sagte : “O mein Herr! Ich ging an diesem Fleischer vorbei 
und bemerkte, wie er die Leber (aus einem Tiere) herauschnitt 
u. Salz darauf streute und selbiges ass. Zunachst widerte mich 
sein Tun an. Darauf nahm ich an, dass ihn eine Apoplexie 
treffen wiirde, und ich begann hierauf, ihn zu beobachten. Ich 
entfernte mich und setzte eine Arznei gegen die Apoplexie zusam- 
men, welche ich stets mit mir trug. Als ich heute vorbeikam, 
hérte ich ein Geschrei. Ich sagte : “‘Der Fleischer ist gestorben”’. 
Sie sagten : “Ja, er ist gestern plétzlich gestorben’’. Da wusste 
ich, dass es die Apoplexie war, welche ihn befallen hatte, und 
ich trat zu ihm ein. Er hatte keinen geregelten Pulsschlag. Da 
liess ich seine Fussknéchel solange schlagen, bis dass sich der 
[geregelte] Pulschlag anzeigte. Darauf flésste ich ihm die Arznei 
ein, worauf er sein Auge 6ffnete. Dann gab ich ihm die muzaw- 
wara [zu] essen. Des Nachts ass er feines Brot mit Haselhuhn. 
Am folgenden Tag ging er heraus aus seinem Haus.” 

THABIT B. QuRRA, der Grossvater des HABIT B. SINAN, des 
Verfassers einer Chronik (SuTER: Araber, 59), starb am Donnerstag 
dem 26. Safar i. J. 288 d. H. (goo). 

Und es preist ihn Apt AHMAD YaAnyYA B. ‘ALi B. YAHYA AL- 
MUNAJJIM AN-NApim, zwischen welchen beiden eine Freundschaft 
bestand, mit folgenden Versen (vgl. E. W., LXIV, 199). 

JApiR B. HaAyyAN (131): 

Zunachst gebe ich dessen Biographie aus J. Al-Qifti S. 160 (132): 

(131) Surer: Araber, S. 3 ; Carra peE Vaux in Encyclop. d. Islam, 2, i029. 
BROCKELMANN, I, 240 f. 

(132) Vgl. auch die Lebensbeschreibung unseres Autors von AIDAMIR AL- 
Ji-pakt (+ 1342 oder 1361, BROCKELMANN, II, 138) in seinem Kitab al-burhan 
fi asrar ‘ilm al-mizan (Beweis tiber die Geheimnisse der Wissenschaft der Wage), 
deren dritter Teil einen Kommentar zu dem Werk des JAsrr 8. HayyAn iiber 
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JApir B. HayyAN ags-S0ri (133) AL-KOri (134) war beriihmt in 
den Naturwissenschaften (‘uliim at-tabi‘ iyya) und ragte darin 
besonders in dem Zweige der Alchemie (135) hervor. Von ihm 
stammen dariiber viele ausgezeichnete Werke. Er befasste sich 
ausserdem mit vielen philosophischen Wissenschaften und hing 
der ‘ilm al-batin (136), d.h. der Lehre der Sifis, an, wie aL-HARITH 
B. ASD AL-MUHASIBi (137) und SAHL B. ABDALLAH AT-TusTARi (138) 
und andere. Und es berichtet MUHHAMMAD B. Sa‘ip as-SaRA- 
QUSTI (aus Saragossa) (139), bekannt unter dem Namen IBN 
AL-MassAt (Sohn des Friseurs) AL-AsTURLABi (d-h. Hersteller von 
Astrolabien) AL-ANDALUsi, dass er in Kairo ein Werk iiber den 
Gebrauch des Astrolabiums von JABIR B. HAyYAN gesehen habe, 
welches tausend Probleme enthielt, dem nichts gleichkam — Gott 
weiss es am besten ! 

Zu seinem Leben méchte ich folgendes noch bemerken. Wie 
wir aus dem Fihrist entnehmen kénnen, bestanden schon zu 
Lebzeiten des IBN AN-Napim, des Verfassers des Quellenwerkes, 
verschiedene Meinungen iiber unsern Autor. Die verschiedenen 


die sieben Kérper enthalt. Dieselbe teilt J. Ruska nach Hotmyarps Uberset- 
zung in ,,Der Islam’*, XVI, H. 3/4, 5. 264 (JABIR 18N HayyANn und seine Beziehun- 
gen zum Imam JA‘ FAR As-SADIQ) mit. 

(133) Er hing der Lehre des Sufismus an, deren Vertreter weltentsagende 
Biisser u. Asketen des Islams sind. Sie kleiden sich gerne in grobwollene Kleider 
(saf), was wohl zur Benamung Safi Anlass gab. Vgl. 1. Go_pzieHer, Vorlesungen 
tiber den Islam, 1910, S. 139-58 Anm., 186-200). 

(134) aus Kufa? 

(135) Al-Kimiya, sie wird sonst nach san‘at al-Kimiya’, san‘at al-iksir (a), 
ilm as-Sina‘a etc. bezeichnet. Das arabische Wort geht durch Vermittlung des 
Syrischen auf ynueia, die griechische Benennung fiir Alchemie, zuriick. 

(136) Unter batin versteht man den inneren Sinn, in welchem die Wahrheit 
enthalten ist. Diese durch den Zahir verhillte Wahrheit wird entsprechend 
der Vorbereitung offenbar. Zu den batiniyya gehéren sowohl die Ismiai‘iliten, 
als auch die Safis. 

(137) Gest. in Bagdad, 214/857; BrockELMANN, I, 198. 

(138) Gest. 273 oder 283 (886 oder 896); BrockELMANN, I, 190. 

(139) Surer: Araber, 104, 215, *50. 


(a) Iksir ist synonym mit Kimiy4, worunter eine Substanz zu_ verstehen 
ist, mit Hilfe derer die Metallverwandlung bewirkt wird. E. WiepEMANN in 
Encycl. des Islam, U1, 1085-93 (Behandelt werden : 1. Name; 2. Alchemisten u. 
deren Schriften ; 3. Theoretische Anschauungen derselben. 4. Alchemistische 
Schwindler; 5. Wege zur Lésung des alchemistischen Problems; 6. Beniitzte 
Substanzen; 7. Beniitzte Vorrichtungen; 8. Beniitzte Verfahren; 9. Synthetische 
u. analyt. Methoden; 10. Technische Verfahren. Daran schliesst sich eine 
weitgehende Literaturiibersicht an. 
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Beinamen kénnen uns nur einen groben Hinweis zur Orientierung 
iiber ihn geben. So besagen AL-KOri, dass er aus Kufa stammte; 
AL-AzpI (auch AL-AsD) (140), dass er zum Stamme Azd gehdrte. 
Die vereinzelt auftretende Kunye aT-TUsi bezhw. at-TarTOsi weist 
darauf hin, dass er ein Abkémmling einer Familie aus 'Tiis (141) war. 

Wie es nun um die Verbindung zwischen JABIR B. HAyYAN 
und dem Imam Ja‘FaR As-SADIQ steht, ist nur schwer zu beant- 
worten. Es ist dies eine Frage, worauf vor allen Dingen J. Ruska 
in Alchemisten, II, 41-52; Der Islam, XVI, 264-66, E. J. HoL- 
MYARD : An Essay on JABIR IBN HayyAN. Studien zur Geschichte 
der Chemie, Festgabe zur EpmMuND O. v. LIPPMANN, hrsg. von 
J. Ruska, 28-37, J. SprinGer, Berlin, 1927, und andere schon 
erwahnte Werke eine bis jetzt nur unbefriedigende Antwort zu 
geben vermégen. 

Das Todesjahr unseres Autors scheint auf Grund der ausge- 
zeichneten Forschungen von J. Ruska u. E. J. HOLMYARD (JABIR 
IBN HayyANn, Proc. of the Roy. Soc. of Medicine, 16, 46 ff., 1923) 
um das Jahr 870, sein Geburtsjahr um 730-750 zu liegen. 

Auf Grund dieser Feststellungen ist die Angabe in H. Ch., 
dass JABIR 776 oder 777 gest. sei, sowie die Annahme, er sei 
ein Schiiler HALID IBN YAZibD’s (gest. 704) gewesen, hinfiallig. 

Ich erwahnte diesen JABIR nur deshalb, weil er der Verfasser 
eines Kommentars zu Eukiid sein soll, welche Frage sich aber 
bis heute noch nicht beantworten liess (142). 


JABIR BEN AFLAH (143): 

L.al-O. S. 319 u. 339 erwahnt nur seine Astronomie, welche 
in den Handschriften verschiedentlich als ,,kitab al-hai’a‘‘ und 
“Islah al-majisti ’’ (Verbesserung des Almagest) aufgefiihrt wird. 
JApir darf wohl mit diesem astronomischen Werk mit MAsLAMA 
AL-Maygriti (144) (gest. 398), IBN as-SAMH (145) (gest. 426) und 
AL-ZARQALI (146) zu den bedeutendsten spanischen Astronomen 


(140) Encycl. d. Islam, 1, 550-51. 

(141) J. Ruska: Alchemisten, 11, 10 Anm. 4. 

(142) Vgl. J. Ruska, Alch., I, 48. 

(143) Encycl. d. Islam, 1, 1029; v. BRAUNMOHL, I, 81 ff.; SuTER : Araber, 119; 
Cantor, I;, 794-96; F. Notte : Die Armillarsphare (Dhat al-halaq) 7; 21. (4. G. 
N. M., Erlangen, H. 11). 

(144) I-Al-Oifti S. 326 (Ubers. Suter: Araber, 76). 

(145) Suter: Araber, 85. 

(146) I-Al-Oifti, 58 (Ubers. Suter : Araber, 109). 
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gezahit werden. In seiner Astronomie bekampft er besonders 
PToLeMAus in der Behauptung, es gabe ‘“‘kein Mittel, zu beweisen, 
welches die wahre Stellung der Planeten sei, dass keine derselben 
eine merkliche Parallaxe zeige, die das einzige Mittel zur Bestim- 
mung der Distanz geben wiirde’. Um die Planeten mit 
beschrinkter Elongation von den tibrigen abzuscheiden, setzte 
er Merkur und Venus zwischen Mond und Sonne (147). Von 
besonderer Bedeutung wurde der nach ihm benannte ‘Satz des 
Geber’’, welchen ich kurz entwickeln méchte (148). 

An die Spitze seiner Betrachtungen stellt er die ‘‘Regula quatuor 
quantitatum”’, welche sich folgendermassen ergibt. 





1) sin BB’ BB’ BB’ sin S sin SB. sin S. 

Il) sin CC’ ag CC’” sin S sin SC. sin S. 

sin SB: sin SC sin BB’: sin CC’ (Regel der vier 
Gréssen) (149). 

(Oder sin SB: sin BB’ sin SC: sin CC’). 


A 
oO 
A 





(147) R. Wore: Handbuch d. Astronomie, 1, 491 
(148) Er findet sich in dem Kapitel itiber spharische Trigonometrie, welches 
zusammen mit einer Abhandlung tber ebene Trigonometrie (Sehnentrigono- 
metrie) seinem astronomischen Werke vorausgeschickt wird. 
crd 25B crd 2BB’ 
(149) Anders geschrieben 


crd 25C erd 2CC’ 
crd = chorda. — Vgl. auch BrauNnM(HL, |, 17 
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Wir wenden nun unsere Regel von den vier Gréssen auf oben- 


stehende Figur an. 

Da C = go® = C’, so ist S der Pol von CC’, also SC = go® 
sin SB: sin BB’ sin SC: sin CC’ 
sin (go® — a) : sin (go® — c) = sin go® : sin (go® — d). 

Woraus die schon den arabischen Vorgangern des IBN AFLAH, 


sowie ProLemAus bekannte Relation cos c = cos a cos b folgt. 
Auf aihnliche Weise erhalt man alsdann den Satz des GEBER : 
cos a = cos a sin 8 (150). 


Betr. des Verdienstes von JABIR um Euklid ist auf eine Hand- 
schrift in Berlin 747 Qu zu verweisen, welche Erklarungen in 
hebriischer Ubersetzung enthalt. 


‘ALi B. Mun. AS-SAYYID ASH-SHARIF AL-JURJANI (151) (740/1339- 
816 1413). 

An math.-naturw. Werken sind von ihm zu erwahnen : 

1) Kommentar zu den Mulachchas fi’l-hai’a (Kompendium 
der Astronomie) des MAHMOUD B.-MUH. B. ‘UMAR AL-J AGHMINi 152). 

2) Kommentar zur tadhkira (Erinnerung) tiber die Astronomie 
des Nasir AaD-Din at-TUsi. 

3) Glossen zu Tosi’s Redaktion (tahrir) des Euklid. 


Av-‘ABBAS B. SA‘ID AL-JAUHARi (153) : 
1.al-Qifti, 219. 

Au-‘ApBAs B. Sa‘ip AL-JAUHARI, der Astronom (al-munajjim), 
war erfahren in der Kunst des tasyir (154) und der Astronomie 


(150) Cantor, Iy, 795-96. 

(151) Zu seinem Leben u. seinen Werken vel. C. BRocCKELMANN in Encycl. 
d. Islam, 1, 1113, sowie SuTer : Araber, 172 (C. BROCKELMANN: Gesch. d. ar. Lit., 
II, 216). 

(152) Dieses Werk des JAGHMINI erfuhr eine deutsche Ubersetzung durch 
Rup.orr u. HocuuHem in Z. D. M. G., 47, S. 213 ff.; vel. H. Suter, in Encycl. 
d. Islam, 1, 1038; SuTer : Araber, 164. 

(153) Suter: Araber, 12. 

(154) tasyir, directio, dpeors. Man versteht darunter die Vorausberechnung 
des von dem Planeten zuriickzulegenden Weges. 

Z. B. Ermittlung des tasyir nach PTroLeMaAus : 

Man ermittelt den Abstand a des Sternes S, von dem man bei der Einteilung 
ausgeht, vom Meridian und die Dauer ¢ einer Tagstunde des Sternes R, dessen 
tasyir man machen will. Die Zeit multipliziert man mit obigem Abstande a und 
teilt das Produkt a.t. durch die Dauer T einer Tagstunde des Sternes S. Zieht 
man von diesem Quotienten noch den Abstand 4 des Sternes R vom Meridian ab, 
so findet man die gesuchte Einteilung. Also a.t b tasvir (directio) (vyl. 
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(Hisab al-Falak) (155), Vorgesetzter in der Handhabung der 
Beobachtungsinstrumente (alat al-arsad) und ein Freund At- 
Ma’mon’s. Und dieser berief ihn zur Unternehmung der Beo- 
bachtung zur Zahl derer, die hierzu bestellt waren, bei[m Tor] 
Shamasiya in Bagdad. Und er stellte die Orte einiger Planeten 
(al-kawakib as-sayyara) (156) und der beiden Leuchten (nayyi- 
rani) (157) fest. Er verfertigte hierzu eine beriihmte, bei den 
Mannern seines Faches bekannte Sterntafel (158). Er und seine 
Begleiter SANAD B. ‘ALI, KHALID B. ‘ABDALMALIK AL-MARWAR- 
RODHi (159) und YAHYA B. ABi MANsOR (160) waren die ersten, 
welche in der islamischen Gemeinde astronomische Beobachtungen 
anstellten. Darauf taten es andere ihm nach auf diesem Gebiet 


C. A. Natuino, Al-Battani, |, 313 ff.; F. Noure : Die Armillarsphare, 4. G. N. M., 
Erlangen, Heft. I], 46, 1922). Es diirfte vielleicht auch von Interesse sein, die 
Definition des tasyir nach den Mafatih al-‘Ulim hier anzufiihren. 

,,At-tasyir besteht darin, dass man sieht, wieviel zwischen dem Hailég (Es 
gibt deren fiinf : Sonne, Mond, der tali‘, d. h. das im Osten aufgehende ‘Tier- 
kreiszeichen, der sahm as-sa’ada (a), der Teil des Ijtima’ (Konjunktion) oder 
des Istiqbal (Opposition)), der zwischen dem Gliick oder dem Ungliick liegt. 
Man nimmt fiir jeden Grad ein Jahr und sagt : das Gliick oder das Elend trifft 
ihn auf so und soviel Jahre. 

(155) Hisab al-Falak : Berechnung der Himmelssphare, d. h. die theoretische 
Astronomie (von AveRROES u. AL-FARABI : sina‘at an-nujim at-ta‘limiya = die 
auf die Sterne beziigliche mathematische Kunst bezeichnet). 

(156) Es sind dies Saturn (zuhal), Jupiter (albirjis), Mars (mirrikh), Sonne 
(shams), Venus (zuhara), Merkur (‘utarid) und Mond (qamar). Ihre persischen 
Namen sind : Kaiwan, Hurmuz, Bahram, Khwar, Nahid, Tir, und Mah. Die 
Fixsterne werden im Arabischen ,,al-kawikib at-thabita‘’’ d. h. die feststehenden 
Sterne, genannt. 

(157) Namlich Sonne und Mond. , 

(158) al-Zij ist die arabische Form des Persischen zih ,,Sehne‘‘. Mittels der 
Sterntafeln ermittelt man den Gang der Gestirne, sowie die Ephemeriden (taqwim). 

Wir erhalten die Konstruktion ciner Ephemeride, indem wir aus den Tafeln 
der Wandelsterne, welche die Beziehungen, die zwischen den Koordinaten und 
der Zeit eines Wandelsterns bestehen, enthalten, fiir eine gewisse Zeitfolge deren 
Koordinaten berechnen u. zweckmissig zusammenstellen. 

(159) SuTer : Araber, 11 (20). 

(160) Zu Yauya sp. Ant Manstr, Ast AL!I, vgl. Suver: Araber, 8 ; I. al- 
Oifti, 357-59 (Ubers. bringe ich weiter unten.). 


(a) Sahm as-Sa‘ada ,,Pfeil des Gliickes** ist nach AL-BIRONI ,,der Ort auf dem 
‘Tierkreis, der von dem tali‘ in der Aufeinanderfolge der Tierkreiszeichen ebenso 
weit absteht wie der Mond von der Sonne entsprechend den aufeinanderfolgenden 
Zeichen. Vgl. E. W.: ,,Uber die Astronomie nach den Mafatih al-‘Ulém“, 
B. XLVII, ,,Zu der Astronomie bei den Arabern’ B. IX; ‘‘ Geographische Stellen 
aus den Mafitih, B. XXVII, 37-40. Encvel. d. Islam, 1, 515. 
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entsprechend dem, was noch folgen wird tiber die Mitteilungen 
der einzelnen von ihnen. Er hat dariiber Werke verfasst. 

1. Das Werk [iiber] die Tafeln; 

2. Kommentar (tafsir) zum Buche des EUKLID. 

3. Buch der Satze (ashkal), welche er zur ersten maqale des 
EvuKLIp [hinzugefiigt hat]. Anm.: Uber das Vorhandensein dieser 
Werke liess sich bis jetzt noch nichts ermitteln. 


YauyA B. Api MANSUR. 
l.al-Qifti, 357-59 : 

YauyA Bs. Asi Mansur, der Astronom unter AL-Ma’MON, war 
ausgezeichnet in diesem Zweig, von grossem Ansehen dazumal 
und fester Stellung. Er stand in Verbindung mit aL-Ma’mOn, 
dem Herrscher der Glaubigen. Er trat bei ihm hervor in der 
beobachtenden Astronomie und dem tasyir der Sterne. Und 
als aL-Ma’MON sich zur Beobachtung der Sterne entschloss, 
trat er vor YAHYA. Und in einer Versammlung [der Astro- 
nomen] (161) wurden deren genaue Namen notiert. Er beauftragte 
sie mit der Beobachtung und der Verbesserung der Beobachtungs- 
tafeln. Darauf fiihrten sie die aus in Shammiasiyye in Bagdad 
und am Gebirgsstock Qasiyiin (162) in Damaskus. Dies geschah 
in den Jahren 215, 216, und 217 (163). Mit dem Tode AL- 
Ma’mtn’s im Jahre 218 wurden die Beobachtungen abgebrochen. 
YauyA B. Api MaNsOR starb im Lande Riim (164). Er verfasste : 
‘Die erprobten Tafeln’’, in zwei Handschriften; Die Bestimmung 
der Hohe des Sechstels einer Stunde fiir die Breite von Bagdad (165). 

Es erzihlte ABO Ma‘sHar (166): “Es berichtete mir Muu. 


(161) So ist diese Stelle wohl zu verstehen. Es handelt sich hier um die Namen- 
feststellung der bei der Beobachtung anwesenden Personen. 

(162) Qasiyain ist ein iber 1200 m. hoher Gebirgsstock, welcher die Vorstadt 
Salihiya von Damaskus beherrscht. 

(163) Die Beobachtungen in Bagdad hatten zur Aufgabe, systematisch die 
Bewegungen der Himmelskérper zu untersuchen, sowie die Priifung der grund- 
legenden Angaben des Al-magest. Auf Grund dieser Untersuchungen entstanden 
die zij al-mumtahan, ,,erprobten Tafeln“. 

(164) Er wurde in Halab (Aleppo) begraben. 

(165) J. al-Qifti hat : 3 wl a bails 

(166) Es ist die Ja‘rFar Bp. Mun. s. ‘Umar Abd Ma‘snar aL-BALKHI. SUTER : 
Araber, 28. I. al-Qifti, 152. 
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B. MosA, der Astronom, der Gesellschafter (al-jalis) und es ist 
nicht AL-KHWARIZMi (167); es teilte mir YAHYA B. AB1 MANsuR 
[folgendes] mit: “Ich trat ein bei AL-Ma’MON, wiahrend bei 
ihm eine Versammlung der Astronomen stattfand, sowie ein Mann 
zugegen war, welcher fiir sich die Prophetenschaft in Anspruch 
nahm. Da liess AL-Ma’MONn fiir ihn Stécke kommen [um ihn 
zu traktieren], und [siehe da], sie waren nicht mehr da und wir 
wissen nichts [davon] (168). Darauf sagte AL-Ma’MON zu mir 
und den anwesenden Astronomen : “Geht weg und nehmt das 
tali‘ (169) zur Begriindung eines Mannes in einer Sache, welche 
er fiir sich in Auspruch nimmt und teilt mir mit, was auf ihn 
hinweist der Himmelskreis (falak) betr. seiner Wahrhaftigkeit und 
Liigenhaftigkeit”. Und AL-Ma’M0tn teilte uns nicht mit, dass er 
fiir sich die Prophetenschaft beanspruchte. Darauf gingen wir 
zu einem der Héfe, beurteilten das tali‘ und stellten in einer Minute 
den Ort der Sonne u. den des Mondes, sowie den Pfeil der Gliicks 
(sahm as-sa‘ada) (170), den Pfeil des Verborgenen (sahm al- 
ghaib) (171) u. das tali‘ fest. Und das tali‘ war der Steinbock. 
Der Jupiter (al-mushtari) in der Ahre (sunbula) stand ihm gegen- 
iiber. Und Venus u. Merkur im Skorpion (‘aqrab) standen ihm 


(167) Diese Stelle weist mit besonderem Nachdruck auf die éfters vorkommende 
Verwechslung mit Mus. at-KuHwArizmMI (Suter: Araber, 10, I.al-Q., 286) 
hin; vgl. auch J.al-Q., 284/16: ,,Mun. sp. MisA, der Astronom, der Gesellschofter 
— und es ist nicht AL-KHWARIZMI, — war gelehrt in der Astronomie u. zeigte 
sich erfahren in den Zusammenkiinften der Kénige u. deren Versammlungen. 
Er lebte zur Zeit AL-Ma’mMOtn’s u. nachher*. 

Zu dem Leben u. Wirken der BAN? M@sA, vel. besonders F. Hauser : Uber 
das kitab al-hiyal (das Werk iiber die sinnreichen Anordnungen) der BANC MoOsA, 
A. G. N. M., Heft 1, Erlangen, 1922. 

(168) Diese Stelle muss ich fraglich hinstellen, zumal im folgenden auch nicht 
mehr darauf hingewiesen wird. 

(169) Does tali‘ (ascendens), oft einfach mit Horoskop zu iibersetzen. Es ist 
das im Osten aufgehende Tierkreiszeichen (der aufgehende Punkt der Ekliptik). 
Uber die Ermittlung des tali‘ mit dem Astrolabium u. der Armillarsphire siche : 
F. Noite: Die Armillarsphire, A. G. N. M., H. 2, 47, Erlangen; J. Frank : 
Die Verwendung des Astrolabs nach at-KuHWArIzMI, ebenda H. 3, 6; C. Scnoy : 
“ALI tpn ‘IsA, das Astrolab u. sein Gebrauch, /sts, 9, 242, 1927; J. FRANK u. 
M. Meyeruor: Ein Astrolah aus dem indischen Mogoulreiche, 22, (Heidelberg, 


1925). 

(170) Sahm pl. Sihaim (partes, Lose) sind im Grunde genommen fingierte 
Ascendenten. Sie werden auf der Ekliptik in einem gewissen Abstand vom 
wahren aufgehenden Punkte gezahlt. 

(171) Sahm al-ghaib ist der Pfeil, der beim Aufgang des Krebes untergeht. 
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gegentiber. Da sagte jeder der Anwesenden : ‘‘Was er fiir sich 
in Auspruch nimmt, ist berechtigt !’’ Und ich schweige! Da 
sagte AL-M’aMON zu mir: ‘“‘Was sagst du?” Da sagte ich: 
“Seine Rechtfertigung ist gesucht, da er einen Beweis in der 
Venus u. im Merkur hat. Und der Beweis dessen, was er fiir 
sich beansprucht, ist unvollkommen und nicht in Ordnung.” 
Da sagte er zu mir: ““Auf Grund wessen behauptest du das?” 
Ich sagte : ‘‘Deswegen, weil die Richtigkeit des Anspruches nach 
dem Jupiter, sowie dem Trigonalschein (tathlith) (172) und dem 
Sextilschein (tasdis) der Sonne beurteilt wurde (173). So war die 
Sonne gliicklich. Und dieses tali‘ widerspricht ihm deshalb, weil 
es die Dejektion (hubdat) (174) des Jupiters ist. Und der Jupiter 


(172) Beim Sextilschein betragt die Léingendifferenz der betr. Planeten (in 
unserem Falle ,,Sonne‘ u. ,,Jupiter) 60°. Beim Trigonalschein betrigt sie 
120°. Diese beiden Begriffe bilden mit denen der Opposition (Istiqbal, magqabala, 
Gegenschein : Beide Planeten stehen sich diametral gegeniiber) u. der Quadratur 
(Quadratschein, tarbi‘, Langendifferenz der beiden Planeten go°) die vier Aspekte. 
Hier ist noch der Begriff al-Ijtima‘ (Konjunktion) zu erwahnen. Es handelt 
sich hierbei nur um die Stellung von Sonne u. Mond zueinander. Nach den 
Mafatih al-‘Ulam (E. W. B. XLVII, 238) bedeutet al-Ijtima‘ das ginzliche Schwin- 
den (muhaq) des Mondes (Neumond) ; denn der Mond vergesellschaftet sich 
in dieser Zeit mit der Sonne. 

Dagegen bedeutet Oiran oder Mugqarana insbesondere die Konjunktion von 
Saturn und Jupiter. 

(173) Trigonal- u. Sextilschein gelten in der Astrologie als giinstig, dagegen 
als ungiinstig der Geviertschein. 

(174) Ein Planet befindet sich in seiner Dejektion, wenn er in einem Tier- 
kreiszeichen steht, wo er die geringste Wirkung ausiibt. (de Slane, 20, 219, Anm., 
7) Vel. Marartu ar-‘Uttm (E. W., B. XLVII, 234): 

,,Al-Hubat steht dem Sharaf (a) gegeniiber’ (d. h. um 180° ab). 


(a) Sharaf (altitudo, Dignitat) ist ein bestimmter Grad in einem Tierkreis- 
zeichen, das dem betr. Planeten zugeteilt ist. Die Erhéhungen der Sterne sind 
fiir Sonne 19° im Widder, Mond 3° im Stier. Saturn 21° in der Wage, Jupiter 
15° im Krebs, Mars 28° im Steinbock, Venus 27° in den Fischen, Merkur 15° 
in der Jungfrau; vgl. E. W. ib. 238-39. 


Planeten Erhéhungen Erniedrigungen 
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steht ihm giinstig gegeniiber, ausgenommen dann, wenn er dieses 
Tierkreiszeichen und das Tierkreiszeichen ihn hasst. 

Somit sind Beweis und Begriindung unvollendet. Und das, 
was er als Beweis, gestiitzt auf Merkur u. Venus, anfiihrte, so 
ist es eine Art von Vermutung u. Verschénerung und man betriigt 
sich gerne damit”. Da sagte AL-Ma’MON zu mir: “Was fiir 
ein trefflicher Mensch bist du!’ Hierauf sagte er [weiter] : 
“‘Wisst ihr von dem Manne?” Wir sagten: “‘Nein’’. Er sagte : 
“Dieser beansprucht fiir sich die Prophetenschaft.’”’ Da sagte 
ich : “ O Amir Al-Mu’ minina (Beherrscher der Glaubigen)! Hat 
er etwas bei sich, womit er es beweisen kann?” Da fragte er 
ihn, worauf er antwortete : “Ja, ich habe einen Ring bei mir 
mit zwei Steinen; den legte ich an. Jedoch, es ergab sich nichts 
mit ihm, womit etwas hatte bewiesen werden kénnen. Und es 
legte ein anderer als ich ihn an. Da lachte er und hérte solange 
nicht auf damit, bis dass er ihn ablegte. Und ich besitze [auch] 
ein syrisches Schreibrohr, welches ich nahm, um damit zu schrei- 
ben. Und als ein anderer als ich es nahm, da konnte er nicht 
damit schreiben“. Da sagte ich: ,,0 mein Herr! Diese Venus 
und dieser Merkur haben ihre Arbeit ausgefiihrt’. Da befahl 
ihm AL-Ma’Mon, und er fiihrte aus, was er [AL-Ma’MON] von 
ihm verlangte. Darauf sagten wir : ,,Dies ist eine Art Talisman !**‘ 
Und At-Ma’mon hérte damit viele Tage nicht auf, bis dass 
er gestand und Verzicht leistete auf den Anspruch der Propheten- 
schaft. Und er beschrieb die List, welche dem Siégel und dem 
Schreibrohr zueigen war. Da liess AL-Ma’MON ihm 1ooo Dinar 
schenken. Darauf sahen wir ihn spater noch einmal. Und siehe, 
er gehért zu den gelehrtesten in der Wissenschaft der Beobachtung 
(‘ilm at-tanjiin) u. den gréssten Freunden ‘ABDALLAH B. AS-Suri’s. 
Ast Ma‘snar erzahlite: “Er ist derjenige, welcher Talismane 
herstellt gegen den Steinkafer (khunafis), der in vielen Hausern 
von Bagdad anzutreffen ist’’. Weiter sagte ABO Ma‘suar : “Ware 
ich an Stelle [jener] Leute gewesen, so hatte ich Dinge gedussert, 
die gegen sie gerichtet gewesen waren (?)’’. Ich hatte gesagt : 
»Der Anspruch ist falsch deshalb, weil das Tierkreiszeichen 
verkehrt ist. Und der Jupiter ist im wabal (Schaden) (175), der 
Mond im muhig (176), und die beiden gegeniiberliegenden Sterne 


(175) Vgl. E. W. B. XLVII, 234. 
(176) D. h. das yinzliche Verschwinden des Mondes : Neumond. 
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in einem liignerischen Tierkreiszeichen, namlich dem Skorpion. 


Muu. Bs. YOsur B. AHMAD B. MUu‘ADH AL-JUHANi, ABO-‘ABDAL- 


LAH (177). 

Ob er der Verfasser eines Kommentars zum 5. Buche des 
Euklid (Algier 1446, 3°) ist, ist noch nicht endgiiltig entschie- 
den (178). 


AL-Hasan B. ‘UBAIDALLAH B. SULAIMAN B. WAHB, ABU Muu (179). 
I. al-Qifti, 164 : 

At-Hasan B. UBAIDALLAH B. SULAIMAN B. WAHB entstammte 
dem beriihmten Hause der Herrschaft (180). Er war ausge- 
zeichnet in der Geometrie, in welchem Zweig er produktiv 
titig war(?) Er schrieb: Kommentar zu den _ schwierigen 
Partieen (sharh al-mushkil) des Euklidischen Buches iiber das 
Verhaltnis (fi’l-nisbe) in eine Magéile (181). 


Ast Ja‘FAR AL-KHAZIN (182). 


I.al-Qifti, 396: 

Mit seinem Beinamen (AL-KHAZIN) bekannter als unter seinem 
[eigentlichen] Namen, war der Abstammung nach Perser. Er 
war sehr erfahren in Arithmetik und Geometrie, sowie im tasyir, 


(177) Vel. Suter: Araber, 96 (213). Die Kunve at-JUHANT lasst auf eine 
gewisse Verwandtschaft mit AL-JUHAINA (a), einem zu der grossen siidarabischen 
Gruppe der Quda‘a gehérigen Stamme schliessen. 

(178) Hier steht anstatt al-JuHANi der Beiname ai-JAryANI. Sollte unser 
Autor ev. der Abstammung nach aus Qumasrin, welches oft geradezu als Jaiyan 
bezeichnet wurde, sein? 

(179) Surer: Araber, 48. 

(180) Er war der Sohn von ‘URAIDALLAH B. SOLAIMAN B. WanHB, dem Wazir 
des Khalifen AL-Mvu‘rapip. 

(181) Vygl. Fihr. UObers., 60 (139), sowie Surer: Araber, 211 (23). 

(182) Suter: Araber, 58. Nicht zu verwechseln mit HAkIm Aps0t’L-Fatu 
‘App AR-RAHMAN AL-KHAzIN, dem Verfasser des Kitab Mizan al-Hikma (Buch 
von der Wage der Weisheit), sowie Al-Zij al-mu‘tabar as-sinjari (die geschatzten 
Sinjarischen Tafeln; sie enthalten Angaben von Fixsternértern fiir 509 d. H., 
sowie fiir schiefe Ascensionen u. Zeitglchgn. fiir die Breite von Merw). Aus- 
fihrliche Literaturangaben bei E. W. in Encyc!. d. Islam, 11, 1006. 


(a) Hierzu vgl. C. H. Becker in Encyel. d. Islam, 1, 1107 (Derselbe : Der Islam, 
I, 155 ff). 
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der [astronomischen] Beobachtung und Anwendung dersel- 
ben (183). Er war bekannt in diesem Zweig zu seiner Zeit. Er 
schrieb : 

1. Das Tafelwerk der Scheiben; es ist dies das schénste und 
erhabenste Werk auf diesem Gebiet (184). 

2. Buch iiber die Zahlenprobleme. 

Bei Suter nicht erwahnt ist ein Werk tiber die wunder- 
baren Beobachtungsinstrumente (H. Ch., V, 48, Nr. 9887) 
(185). 

Uber einen Beweis zur Fundamentalgleichung cos ¢ = cos a 
cos 46 unseres Autors, von NAsik AD-Din at-TUCsi mitgeteilt, 
vgl. BRAUNMUHL, I, 67. 

Auch befasste sich AL-KHAZIN mit der Auflésung kubischer 
Gleichungen, welche er auf geometrischem Wege mittelst Kegel- 
schnitte versuchte (186). 

Zu seinem Kommentar zum Eingang des Xten Tractates des 
EUKLID verweise ich auf G. JACOB u. E. WIEDEMANN : Zu Omer-i 
Chayyam, der Islam, Ill, 56, 1912. 

Von AL-BirONi wird von ihm noch ein Werk mit dem Titel 


(183) D. h. woh! Verwertung fiir die Astrologie. 

(184) Es handelt sich hier wohl um die Scheiben (safiha pl. safa’ih) des Astro- 
labiums (6 dotpoAdBos, 6 dorpdAaBos, al-asturlab). 

Uber die etymoloyische Besprechung des Namens al-Asturlab (Astar ,,Stern,, 
Laban ,,Anblick’ oder satar Bab ,,Sterntor’: etc.) vgl. E. WrepeMann, B. XVIII, 
33; E. W., B. LVI, 20. 

Die Astrolabien lassen sich auf 3. Grundtypen zuriickfiihren : 

1. Astrolabium planisphaerium (das flache ,,sathi‘’ oder ,,musattah‘* Astro- 
labium). Bei diesem Instrument wird dic Himmelskugel auf eine Ebene proti- 
ziert. 

2. Linearastrolabium (Khatti), welches auch der Stab des Tiisi (‘asa’t-Tasi) 
genannt wird. Dieser Typ stellt die Projektion der Himmelskugel auf eine 
gerade Lainie dar. 

3. Das sphirische Astrolabium (al-kuri). Dies veranschaulicht die tagliche 
Bewegung einer Himmelskugel, bezogen auf den Horizont eines gegebenen 
Ortes, ohne Projektion. Literaturangaben iiber das Astrolab befinden sich bei 
J. Frank u. M. Meyernor : Ein Astrolab aus dem indischen Mogulreiche (Heidel- 
berg, 1925). 

(185) Vel. E. W., B. IX, 190... Ein Werk iiber die Beobachtungen existiert 
von IBN AL-HarrHAm, das die Theorie dieses Gebietes umfasst, und eines iiber 
die wunderbaren Instrumente von AL-KHAZINI, das deren Anwendung behandelt. 
Siehe besonders F. Noite : Die Armillarsphire, A. G. N. M., H. Il, 18. 


(186) Cantor, I;, 774. 
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«“Zeichnung des Horizontes der Aufgange fiir die ‘Tierkreiszeichen” 


angefiihrt (187). : 


‘Umar B. IBRAHIM AL-KHAYYAMi, ABU L-FATH (188). 


l.al-Qifti, 243: 

“UMAR AL-KuAyyYAmM, der Imam (189) von Khorasan (190) und 
der grésste Gelehrte der Zeit, war in den Wissenschaften der 
Griechen bewandert. Er wurde dazu getrieben, den Einzigen, 
den Weltenrichter zu suchen durch die Lauterungen (tathir) der 
kérperlichen Regungen, um die menschliche Seele von allem 
Irdischen freizumachen. Auch ordnete er an, dass man die 
Verpflichtung des Musterstaats (as-Siyase al-madaniye) nach 
griechischen Normen auf sich nehmen solle. Die Sifi der 
spateren Zeiten blieben bei etwas von dem offenkundigen Sinn 
seiner Poesie stehen und tbertrugen ihn dann in ihre Ordensregel 
und disputierten und meditierten dariiber. Ihr verborgener Sinn 
aber sind Schlangen, welche die géttlichen Vorschriften stechen, 
sind Sammelplatze, die den geheimen Hass aufspeichern. Da 
die Leute seiner Zeit seinen Glauben angriffen und das, was 
er davon verbergen wollte, klarlegten, da fiirchtete er fiir sein 
Leben und legte seiner Zunge und seinem Schreibrohr Ziigel 
an (191). Er machte die Pilgerfahrt aus Menschen- nicht aus 
Gottesfurcht. Er offenbarte Geheimnisse der mystischen Vereini- 
gung mit Gott ohne Worte. Als er nach Bagdad kam, eilten 
die Leute seiner Richtung in der alten Wissenschaft zu ihm. 
Er aber verschloss seine ‘Tiir fiir sie, als ein Bereuender nicht als 
ein Vertrauter. Nachdem er von seiner Pilgerfahrt in seine 
Heimat zuriickgekehrt war, begab er sich abends und morgens 
zu der Andachtsstatte. Seine Geheimnisse verbarg er, sie wurden 


aber doch offenbar. 


(1:87) E. W., B. LX, 84. 

(188) Vel. G. Jacop u. E. WitpeEMANN: Zu ‘Umer-i-Khayydm ; CANTOR, 
l,, 774 ff.; R. Wore: Handbuch der Astronomie, 1, 608; Surver: Araber, 112; 
E. Ross : Journ. Roy. Asiatic Society, 349, 1898 ; V. ScHUKOWSKI in der Fest- 
schrift al-Muzaffarive fiir Baron v. Rosen. Jranischer Grundriss, U, 316-57. 

(189) Imam. Fihrer, Vorbild, Urbild. 

(190) Khorasan, im Osten des Iran gelegen, wird das Land ,,der aufgchenden 
Sonne bezeichnet. (Khar ,,Sonne‘‘, asan aufgehend). 

(191) AL-KHAYYAM glaubte an die Seelenwanderung. 
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In der Astronomie und Philosophie hatte er nicht seinesgleichen. 
Man hatte ihn als Muster in diesen Gebieten aufgestellt, wenn 
er von Gott den unschuldigen Sinn erhalten hatte. 

Von ihm rihrt eine elegante Poesie her, deren geheimer Sinn 
durch die ihn verhiillenden Ausdriicke hindurch scheint, deren 
Gedanken aber die Unreinheit ihres verborgenen Sinnes triibt. 

Von ihm stammt folgendes Gedicht : 

1. Wenn mein Seele sich zufrieden gibt mit Leichterreichbarem, 
das durch Anstrengung meine Handfliche und mein Arm erlangt, 

2. Bin ich vor allen Wechseln der Ereignisse geborgen. So 
drohe mir, o meiner Zeit, oder férdere mich. 

3. Haben nicht etwa die Himmelssphiaren in ihrer Drehung 
beschlossen, dass sie alles Gliick in Ungliick wenden? 

4. So habe also Geduld meine Seele an dem Ort deiner Mittags- 
ruhe, ihre Gipfel neigen sich nur, weil die Fundamente baufiallig 
sind, zur Erde“. 

Schriften werden von ihm an dieser Stelle keine angefihrt. 
Aus anderen Quellen (vgl. angef. Lit.) wissen wir, dass er der 
Verfasser folgender Werke ist. 

1) Abhandlung tiber die Beweise zu den Problemen der 
Algebra (192). 

2) Uber die Kunst, die Quantitaten des Goldes und des Silbers 
in einem aus diesen beiden Metellen gemischten Kérper zu 
erkennen (193). 

3) Uber die allgemeine (mutlaq) Wasserwage; sowie deren 


(192) Vgl. F. Woépcke: L’algébre d’OmMar AL-KuayyAMI, Paris, 1851. 

(193) Vel. E. W., B. VI, 11; B. VIII, 170. Betrachtungen zu ‘UMar al - 
KHAYYAMI iiber die Bestimmung des Gehaltes von Legierungen zweier Metalle 
an denselben (Gotha, cod. arab., 1158, 110). ‘UMAR AL-KHAYYAMI stiitzt sich 
bei der Lésung des Problems im wesentlichen auf das Verhialtnis des Gewichtes 
der Kérper in Luft u. Wasser, wobei er die in Betracht kommenden Grdéssen 
graphisch als Linien auftrigt. Es ist das fiinfte Bab (Kapitel) der 4ten Magqala 
(des 4ten Buches) aus dem Werke der Waye der Weisheit von AL-KHAZINI. Dieses 
ste Bab behandelt in Fasl (Paragraph) 1. die Herstellung der Wage und das 
Wagen mit ihr. In Fasl 2 wird die unter Anm. 2 angefiihrte Aufgabe behandelt. 
Fasl 3 befasst sich mit der Bestimmung des Gehaltes einer Legierung aus 
Gold und Silber mittels Gleichungen. (al-Jabr und al-Mugabala; zu diesem 
Beyriff vg]. auch E. W., B., XVIII ,,Bestimmung der Durchmesser der um und 
in regelmiassige Vielecke beschriebenen Kreise und des Inhaltes von Flachen 
und Kérpern, sowie Stiicke einer Lehre al-Jabr wa’l-Muqabala”). Fasl 4 Uber 
die aus drei und mehr Substanzen zusammengesetzten Dinge. 
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Anwendung u. die sie betreffenden Beweise, wenn beide Schalen 
oder eine derselben im Wasser ist (194). Als vierte Abhandlung 
ware nun noch sein Kommentar zu den schwierigen Stellen in 
den Postulaten (musadarat) des EUKLID zu erwahnen, welcher 
vorhanden ist in Cod. Leid. Gol. Nr. 967. Hierzu verweise 
ich auf die oben zitierte Arbeit von G. JAcoB u. E. WIEDEMANN, 


53-59- 
Sa‘ip B. Ya‘Q0B AD-DIMISHQi (195). 
L.al-Qifti, 409 : 

Ast ‘UTHMAN Ab-DrMiIsHQi, IBN Ya‘Qts, aus Damaskus, war 
ein ausgezeichneter Schriftsteller. Er war mit ‘ALi B. ‘Isa intim 
befreundet. Er schrieb eine Abhandlung tiber die Medizin. 

l.al-Qifti, 64,: .. auch tibersetzte ABO ‘UTHMAN einige 
‘Traktate desselben (des EuKLip). Ich sah (J. al-Qifti) den Xten 
in Mossul, in der Bibliothek des ‘ALi B. AHMAD AL-‘IMRANi, etc. 

Es handelt sich hier um den Kommentar des PAPPpus zum 
Xten Buche des EvuKLipes. Wie ist nun die Autorschaft des 
Pappus zu rechtfertigen? F. Woepcke (196) schrieb diesen 
Kommentar VeTTIUS VALENS, welcher ein Astronom zur Zeit 
des PTOLEMAUS war, zu. 

Ich will nun den Artikel von IBN AL-QirTi tiber PAPPus jenem 
iiber VALENS gegeniiberstellen, um hieraus einen Schluss zu 
ziehen. 

I. al-Qifti, 99,,: B. N. S., aus dem Lande Rim, war gelehrt 
in den mathematischen Wissenschaften, erfahren in den Schwierig- 
keiten der Geometrie. Er wohnte in Alexandria und lebte spater 
als CLaupius ProLemAus. Er verfasste : Kommentar zum Pla- 
nispharium (tastih al-Kura) des ProLeMAus, welches von THABIT 
B. Qurra ins Arabische iibersetzt wurde. Kommentar zum 
Xten Traktat des Buches von EUKLID, 2 Mag§len. 

Hierzu ist auch die Stelle aus J. al-Qifti, 65,, , zu vergleichen, 
wo I.aL-Qirti erwahnt: ,,Und ich sah einen Kommentar des 


(194) Vgl. E. W., B. XV, 113. 

(195) SuTerR: Araber, 49; STEINSCHNEIDER, Z. D. M. G., L., 405-06. 

(196) F. Woeprcke : Mémoires prés. par div. sav. a l’académie des sciences, 14, 
658-720, Paris, 1856 (Enthalt eine Inhaltsangabe dieses arabischen Manuskripts, 
sowie Ubersetzung einiger Abschnitte). 
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Xten Traktates,welcher von einem alten Griechen, dessen Name B. 
lis ist, herrihrt“. 

Hier fiihrt Lippert Namensformen T. L. B.S. und A. B. Lin. 
S aus andern Manuskripten an. 


l.al-Qifti, 261 : 

FALis at-Misri (der Agypter), meistens WALis ar-ROmi (der 
Romaer, Grieche) genannt, war ein hervorragender Gelehrter in 
der alten Zeit. Er war in den mathematischen Wissenschaften 
und den Judizien aus den Gestirnen (Astrologie) fiihrend. Er 
verfasste dariiber schéne, umfassende, der Gattung nach zweck- 
miassige Werke. Er ist der Verfasser des unter den Gelehrten 
dieser Kunst beriihmten Werkes, welches das Buch Al-Baridj (197) 
AR-ROMi genannt wird. BUZURJMIHR kommentierte es. Er ver- 
fasste auch eine Abhandlung tiber die Horoskope und was ihnen 
als Einleitung in die Wissenschaft von den Judizien der Gestirne 
vorhergeht. Und es berichtet Aydughur uber ihn in seinem 
Werk [von] der Abhandlung tiber die Geburten, dass seine 
zehn Biicher iiber die Horoskope einen Band in der Starke 
der iibrigen Biicher bilden. Ausser den Abhandlungen, welche 
wir erwahnten, verfasste er noch : Das grosse Buch der Fragen 
jeder Art. Das Buch As-Sultén (198). Uber den Regen 
(amtar). Uber den Umlauf (tahwil) der Jahre der Welt (199). 


(197) Fihrist hat hier Al-Zabraj (?). Méglicherweise handelt es sich hier 
um cinen astrologischen Begriff. Der Konsonantenbestand ist in J.al-Qifti 
nicht wesentlich von dem im Fthrist verschieden ; Fihrist: Z. B. R. G.; Qifti : 
Z. B. R. J. Arabisch d und z kénnen beim Abschreiben leicht ineinander ver- 
stiimmelt werden. Vgl. hierzu auch Suter : Ubers., 21 sowie S. 65 (Anm. 188). 

Méglich wire allenthalben, dass es sich hier um AL-ZA’1jA handelt welches bei 
pe SLANE, Bd. 19, 245 u. Bd. 21, 199 Za’iraja heisst (auch bei H. Ch., 3, 570). 

AL-ZA’1IjA ist die Form in den Mafatih al-‘Ulam und wird definiert als eine 
viereckige oder runde Abbildung, die fiir die Orte der Sterne am Himmel her- 
gestellt ist; man betrachtet sie bei der Feststellung der Nativitaét (maulid) oder 
ahnlichem. Das Wort kommt vom Persischen Zayisch, d. h. Geburt; dann 
wurde es arabisiert und bei der Nativitét oder ahnlichem verwendet (E. W.., 
B. XLVII, 124). 

(198) Sultan kann folgende Bedeutungen haben: Kaiser, First, Macht, Herr- 
schaft, Beweis, Befugnis. Welche Lesung die richtige ist, kann nicht ohne 
weiteres festgestellt werden. Da aber Fihrist noch ein Werk ,,Buch der Kénige”’ 
anfiihrt, so ware vielleicht eine Lesung ,,Herrschaft‘‘ oder ,,Macht* méglich. 

(199) Zu Vertrius VALENS sind SrernscHNEIpeR, Z. D. M. G., 50, 342; SUTER : 
Ubers. 21 sowie E. W., B. ILI, 228 zu vergleichen. 
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I. Namensformen des Pappus : B. lis; T. L. B. S., A. B. Lin S., 
B. Los. B. L. S. (200). 

II. Namensformen des VALENS : FaAlis; Walalis; Awal. S.; Walis. 

Fiir I. wire allenthalben eine Konjektur in Form von APOLLO- 
Nius, dessen Namensformen BALiNUs, BALINAs, und Batis sind, 
méglich. 

Dagegen sind aber folgende Einwande zu erheben: 1. IBN 
AN-Napbim (Fthrist ) sowohl als auch J. al-Qifti (ta’rikh al-hukama’) 
unterscheiden sehr wohl zwischen VALENS und Pappus. 

2. Ein Zeugnis irgendwelcher Art, dass APOLLONIUS VON 
Perce den Euklid kommentiert habe, liegt nicht vor. 

3. Griechische Schriftsteller, wie PROKLUs, EUTOKIUs, etc. 
bezeugen, dass Pappus tatsachlich emmen Kommentar zum Euklid 
geschrieben hat (201). 

Diese Punkte sprechen mit Bestimmtheit fiir eine Lesung von 
I. in der Form von ‘“‘Pappus”. Auch geht aus den Bemerkungen 
iiber FALis hervor, dass es sich bier um einen Astrologen handelt, 
der sich wohl kaum mit exacten mathematischen Problemen 
befasst haben wird. 

Damit diirfte wohl die Lesung WoepckKEs in der oben zitierten 
Arbeit, welche auch CANTOR (202) in der 3ten Auflage seines 
Werkes noch aufgenommen hat, hinfallig sein. 

Der Kommentar des PAppus zum X. Buche des EUKLIDES aus 
der arabischen Ubersetzung des ABU UTHMAN aAp-DiMIsHQi wurde 
von H. Suter ins Deutsche iibertragen. (A. G. N. M., H. W., 
Erlangen, 10-78, 1922). 


Aumap B. Muu. B. ‘ABDALJALIL, ABO Sa‘ip, as-SijRri (203). 

AL-Birtni erwahnt von ihm eine Abhandlung des Titels : 
Normen fiir die Mischformen des nérdlichen und siidlichen 
Astrolabs (204). 


(200) Punkte bedeuten kurze, aus der Schreibung nicht hervorgehende Vokale 
(u, a oder 1). 

(201) Hemere : Literaturgesch. Studien tiber Euklid, 162-64. 

(202) Canror, I, 348 u. 425. 

(203) Suter: Araber, 80. E. W., B. LVII, 9. B. LX .,.Uber aL-BIRONT u. 
seine Schriften“. S. 85 ; Kart Koni: Zur Geschichte des Dreiteilung des 
Winkels, Sitzungsherichte, 54/55, 180 ff. 

Der Beiname as-Syr!t besagt, dass er aus Sijistan stammt. 

(204) Solche Mischastrolabien erhalt man, wenn ein Teil der Ekliptik von 
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Der erste, welcher das Beobachtungsastrolab herstellte, ist nach 
Ast Sa‘ip as-Siyri der aus Qayin stammende ‘ABD ALLAH UrK 
MARDAN. 

Uber die in der Chronologie, 43 angegebene Mitteilung des 
AL-BirOni, dass ihm as-Sijri Nachrichten tiber die Monate der 
alten Bewohner von Sijistan zukommen liess, ist bis jetzt noch 
nichts Bestimmtes zu 4Aussern. 

Zu seiner Abhandlung : Richtigstellung einiger Beweise von 
Satzen des Euklides (Ind., 6 ff., 734, 140) verweise ich auf SUTER : 
Araber, 80; desgl. sind hier seine anderen Werke aufgezahlt. 


Sa‘ip B. Mas‘tp B. AL-Qass. 

SUTER (205) halt diesen Autor fiir identisch mit GHARS AN-NA‘MA, 
Ast Nasr (206). Dieser Autor verfasste méglicherweise Glossen 
zu Cod. Leid. 965 (39949), welcher die Tractate I-VI der 2otxeia 
des Eukuip in der Ubersetzung des HajjAjy B. YOsur enthilt. 


ASBAGH B. MuUH. B. AS-SAMH, ABO’L-KAsIM. 

Zu diesem Autor, der eine Einleitung (madkhal) in die Geo- 
metrie zur Erklarung (fi tafsir) des Euk/id verfasste, vgl. SUTER : 
Araber, 85 u. 215 Anm. 52; CANTOR, I,, 793. 

l.as-SAMH war ein Schiiler des MAsLAMA B. AHMAD AL- 
Majriti (207). 


IBN SinA. 

Mit dem vollstandigen NAMEN AL-Husain B. ‘ABDALLAH B. 
AL-Husain B. ‘ALi ABO ‘ALi, ASH-SHAICH AR-RA‘IS. Sein abend- 
landischer Name ist AVICENNA, eine latinisierte Form des Hebr. 
AVEN SiNA (208). 


dem Nord-, ein anderer von dem Siidpol aus auf den Aquator projiziert wird. 

Unser Autor konstruierte das narzissen-, das muschel-, das krug-, das stier-, 
das biffel-, das schildkrétenférmiye, ferner das anemonen-, das kahn-, das kreuz-, 
u. das schraubenférmige Astrolab. 

(205) Vgl. Suter: Araber, 227, zu Art. 371 (a). 

(206) Vgl. Suter: Araber, 153. 

(207) Suter: Araber, 76; Cantor, I;, 909; /.al-Qifti, 326. (Die Ubers. 
entspricht der Mitteilung des Qadi SA‘ip bei Suter. /.c.). 

(208) Auf das Leben und Wirken dieses Autors kann ich an diesem Ort nicht 
eingehen. Ich verweise daher auf die Literaturiibersicht von T. J. pE Boer 
in Encyecl. des Islam, U1, 447; sowie auf die Arbeit von M. A. Jourpatn: Biographie 
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Ich werde nur auf seine Beschaftigung mit Mathematik u. 
Naturwissenschaften zu sprechen kommen und erwahne an erster 
Stelle einen Traktat AviceNNAs des Titels : fi aqsam al-‘ulim 
al-aqlia (iiber die Teile der philosophischen Wissenschaften), in 
welcher Abhandlung unser Autor uns eine Einteilung der mathe- 
matischen (al-hikma ar-riyadiya) (209) und der Naturwissenschaf- 
ten (al-hikma at-tabi‘iya) (210) gibt. 

Danach zerfallen die mathematischen Wissenschaften in vier 
Grundteile : Arithmetik (‘ilm al-‘adad oder al-arithméatiqi), 
Geometrie (jiimatriya oder handasa), Astronomie (‘ilm an-nujum 
oder astrunimiya) und Musik (sina‘at al-alhalan oder al-misigqi). 
Diese Einteilung findet sich immer wieder im Mittelalter. 

Fiir sie pragte BorTHiUs das Wort “Quadrivium”’. Diese vier 
Grundteile der mathematischen Wissenschaften behandelt IBN 
SinA in seiner Schrift kitab ash-Shifa! (Genesung der Seele, liber 
sufficientiae), welche er in Hamadan verfasste. Zu dieser Schrift 
ist folgende Stelle aus J.al-Qifti, 420,2 mitzuteilen: “Wenn 
du damit einverstanden bist, (gemeint ist Jizjani, an welchen 
die Worte gerichtet sind) dass ich ein Buch schreibe, in dem 
ich nur meine “eigenen Uberzeugungen”’ betreffs dieser (d. h. der 
griechischen) Wissenschaften vorbringe, so will ich dies gern und 
unverziglich tun’. In derselben Abhandlung aber fiihrt Avi- 
CENNA auch an, dass seine eigenen Uberzeugungen in seiner 
orientalischen Philosophie — gemeint ist seine mystische Philoso- 
phie (al-hikma al-mushrigiye) (211) — und nicht in seinem kitab 
ash-Shifa’ nachzusuchen sind. Dieser oben aus QiFTi mitgeteilten 
Stelle kann man wohl: kaum_ besonderen Wert beimessen. 
Wenigstens gilt das bestimmt fiir die mathematischen Wissen- 
schaften. Doch genug davon. 

Im kitab ash-Shifa’, welches nach neuerer Zahlung 21 Bande 
umfasst, wird in der Geometrie ein Auszug (muhtasar) aus EUKLIDs 
Elementen behandelt. Dieser mathematische Teil wurde von 
H. Loxorscu mit dem griechischen Texte verglichen und es ergab 


abrégée d’ABou ALy SyNA, plus connu sous le nom d’AVICENNE. (Fundgruben 
des Orients, HI, 168-77, Wien, 1813). J. al-QOrfti, 413-26; Cantor, I,, 756-57; 
Suter: Araber, 86 90; Kari LoKkorscu: AVICENNA als Mathematiker (Diss. 1912). 

(z0o9) E. W., B. V, 425. 

(210) E. W., B. V, 429. 

(211) Vel. M. Horren in Z. D. M. G., 66, 754. 
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sich eine nur unwesentliche Abweichung des arab. Euklid im 
Cod. Lugd. 1445 von dem _ griechischen (212). 

Ausserdem fiigte IBN SinA dem mathematischen ‘Teil des 
obigen Werkes einen Auszug aus dem Almagest des PTOLEMAUs 
ein (213) sowie ein Kompendium der Arithmetik (214) und der 
Musik (215). 

Die Zweigwissenschaften der mathematischen Wissenschaften 


sind folgende : 

I. Arithmetik : 1. Anwendung der Addition und Subtraktion 
nach indischer Art, (216); 2. Die Anwendung von al-Jabr wa’l- 
Mugqabala (217). 

II. Geometrie : 1. Lehre von der Vermessung; 2. ... den sich 
bewegenden Vorrichtungen (218); 3. .. dem Bewegen der 


(212) Vugl. K. Loxorscu, AviceNNA als Mathematiker. 

(213) J. al-Qifti, 422: ,,Was den Almagest anbetrifft, so fiigte er zehn Satze 
hinzu tiber die Parallaxe (ikhtilaf al-manzar) (a) und machte auch am Ende des 
Almagests einige astronomische Zusatze, auf die keiner vor ihm gekommen war. 

Ein Kompendium des Almagests befindet sich auch in cod. Paris. 2484, 1° und 
in Oxford I. 1012. Vegl. auch Einleitung zu dem astronomischen Teil des Kitab 
ash-Shifa’. E. W., B. LXXII, 1926-27. 

(214) Von Ipn aL-AFKANI erwahnt, vg!. E. W., B. XIV, 30. Ich halte dasselbe 
fiir einen Auszug aus dem Werk der NikKOMACHUS VON GERASA. 

(215) Eine kurze Abhandlung iiber die Geschichte der Musik mit einer Zusam- 
menstellung der wichtigsten Literatur iiber dieselbe wurde von E. W. in Beitrag 
LXVI gezeben. Vgl. auch E. W., B. LVII, 30 (Lehre von den wunderbaren 
Musikinstrumenten nach H. CHALFA). 

(216) Zu Hisab al-Hind (Das indische Rechnen) siehe E. W., B. XIV, 19; 38. 

(217) J. Ruska iibersetzt in seiner Arbeit: Zur Altesten arabischen Algebra 
u. Rechenkunst, diesen Ausdruck mit Erganzung und Ausgleichung, d. h. Lehre 
von den Gleichungen; vgl. auch E. W., B. XIV, 27-28. 

(218) Es handelt sich hier um die Mechanik (al-Hival), welche nach den Mafatih 
in zwei Abschnitte eingeteilt wird. 


(a) Die yraecisierte Form ist al-barakasis; ichtilaf al-manzar lautet iibersetzt : 
Unterschied im Anblick. 





Planet 
i> 
Ort an Erdmittel- 
der Erdober- punkt. 


flache 


Parallaxe a;-a, 











ARABISCHE UBERSETZER UND KOMMENTATOREN EUKLIDS 87 


Lasten (219); 4. ... den Gewichten und Wagen (220) ; 5. ... den 
Teilinstrumenten (Alat al-juziya); 6. ... der Optik und den Spie- 
geln und 7. die Lehre vom Fortfiihren der Gewasser. 

III. Astronomie : Herstellung der Tafeln (zijat) und Epheme- 
riden (taqawim) (221). 

IV. Musik: Herstellung der wunderbaren, fremden Instrumente, 
wie der Orgel (222) und was ihr 4hnlich ist. 

Einteilung der Naturwissenschaften : 

1. Physik (223); 2. Himmel und Welt; 3. Entstehen und Ver- 


(219) Der erste Abschnitt befasst sich mit dem Forthewegen der Lasten durch 
eine kleine Kraft u. den dazu erforderlichen Werkzeugen (ala). Der zweite 
Abschnitt handelt von sinnreichen Vorrichtungen, d. h. solchen, die sich auto- 
matisch bewegen. (E. W., B. VI). 

(220) Uber Gewichte u. Masse der stidtischen Araber sowie der Arzte geben 
uns die Mafatih Aufschluss (E. W., B. XXII, 303; 305, woselbst auch von WIEDE- 
MANN eine Tabelle tiber Arzrieigewichte aus dem Schlusse des Kanon des IBN 
SINA mitgeteilt wird.) 

(221) Definition dieser Wissenschaft der Tabellen und Ephemeriden nach 
,,Qasid al-Irshad** (Leituny des Strebenden) E. W., B. IX, 188. Die Wissen- 
schaft der Tabellen und Ephemeriden ist eine Wissenschaft, durch die man 
die Grésse der Bewegungen losgelést von allgemeinen Principien kennen ternt. 
Ihr Nutzen besteht in der Kenntnis des Ortes eines jeden der 7 Planeten (al- 
kawakib as-sayyara) im Verhiltnis zu seiner Sphire [falak, opaipa]. Es handelt 
sich hier offenbar um Interspharen, von welchen mehr oder weniger den einzelnen 
Planeten zugewiesen wurden. Man versteht darunter den Raum zwischen zwei 
konzentrischen Kugelflachen. E. W., B. IX, 192; XLVII, 228, ferner Kari. 
Kou: Uber den Aufbau der Welt, (fi hayat al-‘Alam nach IBN aL-HarrHAM, 
Sitzungsberichte, Erlangen, Bd. 54/55, 140 ff., 1922/23) und der Ekliptik (mintaga 
al-burag, Giirtel der Tierkreiszeichen), ihres Fortwanderns, ihres Riickkehr 
(rugi‘ oder rag‘a, d. h. Bewegung in der Ekliptik entgegenygesetzt der Reihenfolge 
der Tierkreiszeichen), ihrer Rechtliufigkeit (Istiqama; im Gegensatz zu rugii‘ 
erfolgt die Bewegung in der Reihenfolge der Tierkreiszeichen), ihres sich nach 
Osten (musharriq) (a) und Westen Wendens (taghrib) (b) und ihrer Erscheinung 
und ihres Verschwindens zu jeder Zeit und an jedem Ort und dessen, was diesem 
ahnlich ist von den Aspekten (ittisal) des einen von ihnen zu dem andern und 
der Sonnen- und Mondfinsternisse und was in dhnlicher Weise sich ereignet. 

(222) al-Urghanan, E. W., B. LXVI. 

(223) E. W., B. X., 354 teilt eine Bemerkung aus dem 8. Kap. des zweiten 
Buches der Physik des Shifa’ mit, wonach unter Voraussetzung der Unmdglichkeit 
der Existenz des leeren Raumes grosse Gewichte mittels kleiner Gefasse gehoben 
werden kénnen. Hierzu gehért auch AviceNNa’s Lehre vom Regenbogen (Qaus 
al-Qusah), welche von M. Horten in der Meteorol.-Zeitschrift, 534 ff... 1913 mitge- 
teilt wird. (Hierzu vgl. auch dessen Gegeniiberstellung zu jener des IBN aL-Hal- 
1HAM, wozu KAMAL AD-DIN AL-FArIsT kritisch Stellung nimmt, E. W., B. XX XVIII, 


(a) Man sieht den Stern vor Sonnenaufgang im Osten aufgehen. 
(b) Man sieht den Stern nach Sonnenuntergang im Westen untergehen. 











a wie + oe 
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gehen; 4. die Phanomene (athar, worunter die Akzidentien der 
Luft verstanden werden. Vgl. F. Diererici: Die Naturan- 
schauung etc., 66, Leipzig, 1876) in der Héhe (Meteorologie) ; 
5. Mineralogie (224); 6. die Pflanzen; 7. die Tiere; 8. der Emp- 
findende und das Empfundene (Psychologie). 

Zweigwissenschaften der Physik : 

1. Medizin (225); 2. Vorhersagungen aus den Sternen (226) 
(Astrologie); 3. Physiognomik (‘ilm al-Firasa) (227); 5. Aus- 
legungswissenschaft (‘ilm at-ta‘bir) (228); 6. Lehre von den 
Talismanen (229) (tilasm); 7. Lehre von den Bezauberungen 
(niranjiyat, auch niranjat) (230); 7. Die Wissenschaft der Chemie 
(al- Kimiya) (231). 

Zwecks weiterer Orientierung verweise ich auf die unten in 
den Anmerkungen gegebene Literatur. 


SINAN B. THABIT B. QuRRA, AL-HARRANi, ABU Sa‘ip (232), war 
der Sohn von THABIT B. QuRRA. 


39 ff.). Vgl. IBN SINAs Anschauung vom Sehvorgang in Arch. f. d. Gesch. d. 
Naturwiss. u. d. Techmk, TV, 239 ff., 1912. 

(224) Zur Mineralogie im Islam, vgl. E. W., B. XXX, 205-56. 

(225) Nach IBN SINA ist das Ziel der Medizin (‘ilm at-tibb) ,,die Erkenntnis 
der Prinzipien des menschlichen Kérpers und seiner Zustande in Gesundheit 
und Krankheit und deren Ursachen und Anzeichen, um die Krankheiten zu 
vertreiben und die Gesundheit zu bewirken". 

(226) Ahkam an-nujim; vgl. E. W., B. LVI!, 7 (Definition nach IBN STNA). 

(227) ,,Ihr Ziel ist, aus den dusseren Eigenschaften Anhaltspunkte fiir den 
Charakter zu gewinnen™. 

(228) ,,[hr Ziel ist, aus den Traumphantasien Hinweise zu erhalten auf das, 
was die Seele von der verborgenen Welt wahrnahm, wobei sich die EFinbildungs- 
kraft dies unter einem anderen Bild vorstellte**. 

(229) ,,Ihr Ziel ist, die himmlische Kraft mit der Kraft irgendwelcher irdischer 
Kérper zu vermischen, um sich dadurch eine Kraft zu werben, die eine wunder- 
same Wirkung auf die Welt der Erde ausiibt“. 

(230) ,, Ihr Ziel ist, die Krafte in den Substanzen der irdischen Welt zu mischen, 
um aus ihnen eine Kraft zu gewinnen, von der eine wundersame Wirkung resul- 
tiert’. Zu ‘ilm an-niranjat vgl. E. W., B. V, 430, LVI, 4 (Anm. zum Fihrist, 153). 

(231) ,,[hr Ziel ist den natiirlichen Edelsteinen (Mineralien, Metailen) ihre 
Eigenschaften zu rauben und ihnen diejenigen anderer mitzuteilen, und zwar 
einigen von ihnen die Eigenschaften von einigen, um zu der Erzielung von Gold 
und Silber und anderen Metallen zu gelangen‘. 

Zu IBN SINAs Stellung zur Alchemie, welche aus obiger Definition nicht ersicht- 
lich ist, sowie tiber zwei alchemistische Schriften, die er angeblich verfasst haben 
soll, vel. E. WrepeEMANN : Zur Alchemie bei den Arabern, 26-27 (4. G. N. H., 
Erlangen, H. V). 

(232) /bn al-Qifti, 190-95 ; SuTER : Araber, 51-52; BROCKELMANN, I, 218; CANTOR, 


I;, 749. 
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Ich méchte meine Aufmerksamkeit kurz jener Schrift widmen, 
welche den Titel tragt : Verbesserung des Buches des PLATON 


Schatteninstrumenten verhilt, bei denen der Schatten weder [zu] lang noch 
[zu] kurz ist. Ferner iber andere Dinge, deren man bei der Aufstellung der 
Sonnenuhren bedarf, iiber die Ermittelung der bei ihnen erforderlichen Ebenen, 
der Linien der Meridiane etc. [Khatt nisf an-nahar, Linie der Taghalfte (linea 
mediae diei) ist der oberhalb des Horizonts gelegene Teil der Meridiangeraden 
(ueoupBpwweds, linea medii coeli); gemeint aber sind Khatt nisf an-nahar, sowie 
Khatt nisf al-laila, Linie der Nachthialfte (linea mediae noctis), der unter der 
Horizontlinie gelegene Teil des Meridians]. Dann verfasste er auch ein Buch 
iiber das, was ProLemdus al-Quladhi nach der Methode der ebenen (?) Darstellung 
fiir die Auffindung der Ungleichheiten der Saturns, Mars, und Jupiters (d. h. 
der oberen Planeten, al-kawakib al-‘ulwiya; sie befinden sich oberhalb der Sonne, 
d. h. sie stehen weiter ab von derselben als Venus, Merkur u. der Mond, welch 
letztere al-kawakib al-sifliya, d. h. die unteren Planeten, genannt werden) ange- 
wandt hatte. [Es handelt sich hier sicher um die Bestimmung der Ungleichheiten 
in der Bewegung der Planeten. Eine erste Ungleichheit umfasst die veranderliche 
Geschwindigkeit u. hat den siderischen Umlauf zur Folge. Eine zweite aiissert 
sich in den Stationen u. Retrogradationen u. entspricht dem synodischen Umlauf. 
ProLemMAus wiahlte zur Darstellung der Ungleichheit die epicyclische Bewe- 
gung u. den dieselbe tragenden excentrischen (deferierenden) Kreis., etc.]. Er 
behandelte dies in einer einzelnen Schrift, die er im 24. Lebensjahr vollendete 
und in der er zeigte, dass, wenn er (PTOLEMAUS) von dieser Methode abgewichen 
und zu einer andern iibergegangen wire, er die ebene Darstellung hatte entbehren 
kénnen, welche er angewandt hatte. Er dagegen schlug einen anderen Weg 
als den der Vergleichung ein. (Bei dieser Methode wird fiir den betr. Planeten 
der Radius des excentrischen Kreises mit dem Radius des Epicycels ,,verglichen‘*). 
Uber die Geometrie verfasste er dreizehn Abhandlungen, elf derselben handeln 
iiber die sich beriihrenden Kreise. Er zeigte darin alle méglichen Arten der 
Beriihrung von Kreisen und von Linien, die durch [gegebene] Punkte gehen (a), 
etc. Und er verfasste hierauf eine andere Schrift, welche er in 13 Kapitel ein- 
teilte (?), worin er 41 schwierige geometrische Probleme behandelte itiber Kreise 
und Gerade, iber Dreiecke und sich beriihrende Kreise u. s. w. Er wandte 
darin die Methode der Analysis an, ohne sich der Synthesis zu bedienen, ausser 
bei drei, welche der Synthesis bediirfen. Weiter schrieb er eine Abhandlung, 
worin er die Art u. Weise der Auflésung geometrischer Aufgaben vermittelst der 
Analysis und Synthesis und anderer Ausfiihrungsarten beschreibt und iiber die 
Irrtiimer handelt, die den Geometern bei der Anwendung der Methode der 
Analysis begegnen kénnen, wenn sie dieselbe gemiss ihrer Gewohnheit abkiirzen 
wollen. Er verfasste auch eine scharfsinnige Abhandlung iiber die Konstruktion 
der drei Kegelschnitte, in welcher er zeigt, wie auf jedem der drei Kegelschnitte 
eine beliebige Anzah! von Punkten gefunden werden kann (/). 


(a) Vielleicht war IpRAHTIMB. SINAN die Schrift des APOLLONIUS epi érapav 
(welche verloren ging) iiber Beriihrungen bekannt, worin die spezielle Aufgabe 
gestellt war: ,,Einen Kreis zu zeichnen, der drei Bedingungen geniige, deren 
jede darin bestehen kann, durch einen gegebenen Punkt zu gehen, oder eine 
gegebene Gerade, oder einen gegebenen Kreis zu beriihren™. 

(6) Es handelt sich hier um eine Anlehnung an den Inhalt des Buches IV de 
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(AFLATUN) (240) tiber die Elemente der Geometrie, worin er 
Verschiedenes zu dem Original hinzufiigte. Da dieser Name 
in den Quellen als Agatun (?) auftritt u. somit dieser Name 
nicht offensichtlich festlag, so glaubte STEINSCHNEIDER dafiir den 
Namen Evk.ip vorschlagen zu kénnen. Nun aber verfasste 
PLATON, wie aus Frhrist u. Ibn al-Qifti hervorgeht, eine Abhandlung 
iiber die Elemente der Geometrie, sodass die Lesung PLATON 
wohl die richtige sein wird. Auch soll SINAN, wie aus Mas‘opi, 
Murij (Paris) 1, 19 hervorgeht, die Staatslehre PLATOs in einem 
wohl verloren gegangenen Werke untersucht haben. 


SIND (SANAD) B. ‘ALi (241) 
I. al-Qifti, 206: 

Sinp B. ‘ALi, der Astronom AL-Ma’mtn’s, war als solcher 
ausgezeichnet. Er war erfahren im tasyir der Gestirne und 
verfasste astronomische Tafeln sowie Astrolabien u. war einer 
der hervorragendsten zu seiner Zeit. Er stand in Diensten 
AL-Ma’MmOn’s, welcher ihn zur Reform der astronomischen Tafeln 
u. zur Beobachtung nach dem Shammisiya-Viertel in Bagdad 
rief (242). Er fiihrte diesen Auftrag aus und fixierte die Lage 


(235) J. al-Qifti, 397, 10. 

(236) J. al-Qifti, 396, 10. 

(237 Vgl. E. W., B. XX, ,,Einige Biographien nach EL-BarHagi“, wo Muu. 
Bp. JABIR B. SINAN, ein beobachtender Astronom, erwahnt wird, welcher nach 
WIEDEMANN, AL-BaATTANT sein soll. Desgleichen méchte ich noch bemerken, 
dass J. al-Qifti, 398, einen Bruder Ast’ L-HasaNn (THABIT) B. SINANs, des Namens 
Ast’ L-FapL B. SINAN, erwahnt. 

(238) J. al-Qifti, 428, 4. 

(239) I. al-Qifti, 397, 1. 

(240) Zu AFLATON vgl. den Artikel von CarraA pe Vaux in der Encycl. d. Islam, 
sowie CANTOR, Iy, 213-14; E.W., B. II], 224; zu einer dem PLATON zugeschriebenen 
Abhandlung iiber spezifische Gewichte, sicehe E. W., B. VIII, 173-80. 

(241) Surer : Araber, 13; Cantor, Ij, 730. Uber seine Beziehungen zu den 
Bent MosA, vgl. E. WiepEMANN in Archiv fiir Kulturgeschichte. 

(242) Die Leitung dieser Beobachtung unterstand dem Astronomen YAHYA 
Bp. ABI Manstr (gest. 830 oder 831). Auf Grund der Beobachtungen in Bag- 
dad (a) entstanden die ,,erprobten (?) Tafeln‘“ (al-zij al-mumtahan). 


xwvixa (Kegelschnitte) des APOLLONIUS, worin sich APOLLONIUS in einem Send- 

schreiben an ATTALUS mit der Frage befasst, wieviel Punkte Kegelschnitte mit 

Kreisperipherien und mit anderen Kegelschnitten gemein haben kénnen. Seine 

Abhandlung iiber die Ausmessung der Parabel wurde von H. Suter in der Viertel- 

jahrsschrift der Naturforschenden Gesellschaft in Ziirich, 63, 214, 1918 behandelt. 
(a) Zur Griindung von Bagdad vgl. E. W., LVII, 22. 














ewe 











g2 DR. A. G. KAPP 


der Gestirne (al-kawakib) (243). Er fiihrte wegen des Hinschei- 
dens AL-Ma’mOns die Beobachtung nicht zu Ende. Und SInp 
verfasste eine beriihmte astronomische Tafel, derselben sich die 
Astronomen bis zu unserer Zeit bedienten. Er war ein Jude und 
nahm unter AL-Ma’MON den Islam an, und er ist derjenige, welcher 
das Observatorium baute, das sich hinter dem Tore Ash-shammiasiye 
in der Residenz Bagdad befindet. Und at-Ma’m0n beauftragte 
ihn mit der Priifung der Beobachtungen, als er in denselben 
mit grossem Scharfsinn hervortrat. Er verfasste beriihmte Werke 
in Astronomie und Arithmetik. 

Zur Abhandlung iiber die Apotomeen und Medialen, wohl 
eine Abhandlung tiber das X. Buch des Euklides oder einen ‘Teil 
desselben, vgl. SuTER, /.c. (244). 


IBN ABi’L-SHUKR. 

Mit dem vollstandigen Namen YAHYA B. Muu. B. ABi’L-SHUKR 
Munyi AD-DIN AL-MAGHRABi, ist der Verfasser einer Redaktion 
der Elemente des EUKLID, vorhanden in Kenstant. 2719. Zu 
semnem Leben u. Wirken vgl. SuTeR: Araber, 155-56, sowie 
STEINSCHNEIDER, Z. D. M. G., 50, 169. 


Muu. B. ASHRAF SHAMS-AD-DIN AS-SAMARQANDi. 

Er schrieb : Ashkal at-ta’ sis, die Fundamentalsatze, welche 
Erlauterungen zu 35 ausgewahlten Satzen der ersten Biicher 
Euklids enthalten (Gotha, 1494, 1497; Oxford, I, 967, 2°; Brit. 
Mus. P. Add. 23570). 

Vgl. Suter: Araber, 157; STEINSCHNEIDER : EUKLID bei den 
Arabern, 95; BROCKELMANN, I, 468. 


SHAMsi, ABO’L-HaAsAN ‘ABDALLAH B. Mun. AL-HArRawi. 
Angeblich der Verfasser einer an einen gewissen ‘ADBALLAH 


(243) Darunter sind die Planeten zu verstehen, deren Bewegungen gepriift 
wurden, wobei vor allem die Ergebnisse mit den Grundiagen (Ekliptikschiefe, 
Prazession der Nachtgleichen, etc.) des Almagestes verglichen wurden. 

(244) I. al-Qifti, 641,9: ... ,,und Srnp Bs. ‘ALT hatte es kommentiert’. Anm. : 
Sinp B. ‘ALI wird von AL-KuHazINI in der Wage der Weisheit (mizan al-Hikma) 
in dem Abschnitt iiber spezifische Gewichte auch als Autor angefiihrt. Nur 
in J. al-Qifti u. J. a. Us. wird bei THAsitr B. QurRA eine Abhandlung des Titels : 
Antworten auf eine Anzahl von Fragen, die SANAD B. ‘ALI an ihn gerichtet hatte, 


angefihrt. 
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gerichtete Dissertation, welche den Beweis enthalt, dass das Buch 
der Elemente sich auf die Logik griindet. Vgl. STEINSCHNEIDER : 
Z. D. M. G., 50, 169. Suter: Araber, 57, u. 228. Vielleicht 
ist er identisch mit YOsur AL-HaARAwi (245) (aus Herat, einer 
alten Stadt in Afghanistan). 


IBN RusHpb, ABO’L-WaLip Muu. B. AHMAD B. Muu. B. RUsHD (246). 

AVERROES, so ist sein mittelalterlicher Name, soll der Verfasser 
einer Abhandlung tiber das sein, was vom Buche des EUKLID 
fiir den Almagest [des PTOLEMAUs] ndtig ist. 

In seiner Beschaftigung mit den Naturwissenschaften trat er 
vor allem auf dem Gebiet der Astronomie hervor, wozu fol- 
gendes zu erwahnen ist. AVERROES glaubte im 12. Jahrhundert 
einen Merkurdurchgang durch die Sonne beobachtet zu haben, 
wobei es sich aber nur um einen Sonnenflecken handelte, ein 
Beobachtungsfehler, der sich selbst noch bei KEPLER i. J. 1607, 
wie uns in dessen Abhandlung ,,Ausfiihrlicher Bericht von dem 
1607 erschienenen Haarstern“ (Hall, 1608) mitgeteilt wird, vorfindet. 
Weiter versuchte IBN RusHp die Hypothese des Eupoxus tiber 
die konzentrischen Spharen aufzufrischen, von dessen System 
er aber keine vollstandige Darstellung aus Zeitmangel geben 
konnte. Es handelt sich bei den Spharen des Eupoxus um die 
Darstellung der Stationen und Retrogradation mittelst Kombination 
verschiedener Kreisbewegungen, was Eupoxus dadurch gelang, 
dass er die scheinbare Bewegung eines jeden Planeten (es handelt 
sich hier namlich .um das geozentrische Weltsystem von PYTHA- 
GORAS !) in eine Anzahl gleichférmiger Elementarbewegungen 
zerlegte, deren jede durch eine um 2 Pole rotierende Sphare 
darstellbar war. Diese Spharen verband er derart, dass er die 
Achse jeder folgenden Sphare durch die vorhergehende tragen 
liess, wobei er den Planeten selbst in den Aquator der letzten 
Sphare versetzte (247). Die Planeten bewegen sich hierbei in 
spiralférmingen (laulabi) Bahnen, welche die Form eines 
haben, wobei diese ~ Bewegung in der déstlichen, die andere 
~ in der westlichen Hemisphire erfolgt. 


(245) l.al-Qifti, 391. 

(246) SuTer : Araber, 127; CARRA DE Vaux in Encyel. d. Isl., 11, 436-39 ; STEIN- 
SCHNEIDER, Z. D. M. G., 50, 127. 

(247) Vel. R. Wotr : Handbuch der Astronomie, 1, 517 ((254). 
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Ar-RAzi (248). 
Ibn al-Qifti, 291 : 

Muu. Bs. ‘UMAR B. AL-HusAIN, ABO AL-FADL AL-FAHR AD- 
Din (249) AR-RAzi, bekannt unter dem Namen IBN AL-KHATis, 
lebte zu unserer niachstliegenden Zeit (250). Er betrieb mit 
grossem Erfolg die Wissenschaften der Anfange (‘uliim al-awa’il) 
und drang tief ein in die Wissenschaft der Elemente (251). Er 
ging nach Chorasan und stiess dadurch auf ein Werk des Ast 
‘ALi B. SINAN und AL-FARABi, woraus er sehr viel lernte. Dann 
reiste er nach ‘Transoxeanien (252), um mit den Band MAza 
zusammenzukommen, bei welchen er jedoch keine gute Aufnahme 
fand. Er war danach sehr bediirftig. Und es berichtete mir 
DA’tp aT-Tatyrsi at-tajir (Der Kaufmann), bekannt unter dem 
Namen An-Najis ,,der Edelmiitige‘’ — und er pflegte teilzu- 
nehmen an den Angelegenheiten der Leute. Ich sah IBN Kuatis 
krank in Buchara in einer unbekannten Schule. Und er klagte 
mir sein Leid. Darauf kam ich mit den Kaufleuten, die sich 
der arabischen Zivilisation angeschlossen hatten, zusammen und 
erhielt von ihnen etwas von der Almosensteuer ihres Vermégens, 
was ich ihm zukommen liess. Darauf kehrte er yon Buchara 
zuriick und begab sich nach Khuradsén. Und es ereignete sich 
zufallig, dass er mit KHWARIZMISHAH Muu. B. TUKUSH zusammen- 
traf (253). Darauf naherte er sich ihm, und dieser zog ihn in 


(248) Suter: Araber, 132 ; BROCKELMANN, I, 506; T. J. pe Borer: Gesch. 
d. Philosophie im Islam, 73 (1901); M. Horten: Die Philosoph. Ansichten von 
RAzI u. TOs!, 195 ff. u. 197 ff., Bonn, 1910 ; E. WigDEMANN in Eders Jahrbuch, 
65 ff., 1913. 

(249) AL-FAKHR AD-DIN ist ein Beiname und heisst ,,Der Ruhm der Religion‘. 
Diesen Beinamen fiihrt auch ein Drusenfiirst namens FAHR AD-DIN B. KorkMAS 
(geb. 1572 gest. 1635 durch Henkershand). 

(250) Gemeint ist die Zeit I. aL-Qirtt’s. Dieser lebte 568/1172-646/1248 und 
unser Autor 544/1150-606/1210. 

(251) ‘Ilm al-usil; méglicherweise sind hierunter die Elemente des EUKLIpD 
verstanden. 

(252) ma warda’a an-nahr ,,was hinter dem Fluss gelegen ist‘‘ gemeint ist der 
Oxus (al-Jaihan), heute Ama-Darya nach der Stadt Amul, spaiter Amuya (heute 
Tscharjui), genannt. 

(253) FakHR ap-DIN Muu. Bs. ‘Umar ar-RAzi widmete diesem Sultan eine 
Abhaadjung iiber die Tagewahlereien (Al-Ikhtiyarat, al-ikhtiyarat al-‘Ala’iya 
fi’l-ikhtiyarat as-samawiye). Zu einer Abhandlung Al-Ikhtiyarat al-‘alai’va 
wa darag al-Falak (Die Tagewahlereien auf Grund der hohen Himmelszeichen 
und die Grade der Himmel), vgl. E. W., B. LVII, 9-10. 











ARABISCHE UBERSETZER UND KOMMENTATOREN EUKLIDS 95 


seine nahere Umgebung, erhéhte seinen Rang so wie sein Eigen- 
tum. Und er wahlte Harat als Wohnsitz, woselbst er ein Grund- 
stiick erwarb und Kinder zeugte. Und er blieb daselbst, bis 
dass er starb. Er wurde ausserhalb von Harat, in dessen Nahe, 
an einem Berg begraben. Und das gilt als sein Grab. Die 
Wahrheit ist aber, dass er in seinem Haus begraben wurde, weil 
man fiirchtete, dass die Masse an seiner Leiche ein Exempel 
statuieren wollte wegen seines Glaubens an den Intihlal (254). 

Und er schrieb Abhandlungen iiber die Elemente und Logik 
und verfasste einen grossen Kommentar zum Quran. Sein Wissen 
ist aus den Abhandlungen der Friiheren und.Spateren geschépft, 
was derjenige erkennt, der auf sie stésst. 

Und ich sah in der Chronik eines Spateren die Erwahnung 
des FAuR AD-Din B. AL-Kuatis. Dort sagte er : Muu. B. ‘UMAR 
AL-HUSAIN AR-RAz1 ABOU AL-Mvu‘ALi, bekannt unter dem Namen 
IBN KHATiB AR-RAY FAHR AD-Din, gehérte zu den ausgezeichnet- 
sten seiner Zeit. 

Er iiberragte die Fritheren im Figh (255), der Wissenschaft 
der Elemente (256), der Wissenschaft des Kalam (257) und der 
Philosophie (Hikma) (258). Und er widerlegte Abd ‘ALi B. SINAN 
und korrigierte ihn. Sein Rang war ausgezeichnet in Chorasan 
und seine Werke wurden in den Landern verbreitet. Die Geset- 
zeskundigen benutzten sie. Er bekampfte die Karramiten (259) 


(254) Ich glaube, dass dieser Begriff speziell die Bedeutung von Hulil als— 
unio substantialis eines géttlichen Geistes mit dem Menschen (Hulal al-‘aql 
al-fa‘‘al fi’l-Insan) wiedergibt, wodurch die Zerstiickelung des géttlichen Wesens 
gegeben wire. 

(255) Fiqh ,,Einsicht, Verniinftigkeit’’ ist der Name der Gesetzeswissenschaft 
im Islam (jurisprudentia rerum divinarum atque humanarum notitia). 

(256) ‘ilm al-usGl kénnte eventuell auch die Bedeutung von usul al-figh haben, 
d. h. die Lehre von den ,,Wurzeln“ des Rechtes (Gesetzquellen, Methodologie u. 
ihre Anwendung) bedeuten. 

(257) kalam ,,Rede, Sprache, Dogmatik*. Ihre Vertreter nennt man Mutakalli- 
min. Diese machen ,,die Lehrsatze, die vom religiésen Glauben als der Diskus- 
sion nicht unterworfene Wahrheiten hingenommen werden, zum Gegenstande 
der Erérterung‘’. (GoLpzreHer, Vorl. tiber den Islam, 100 ff., 127 ff., 1910. 

(258) Hikma wird nach H. Ch., III, 84 definiert als ,,die Erforschung der wirk- 
lichen Natur der Dinge, wie sie in sich sind, soweit das dem Menschen méglich 
ist‘. Dieser Ausdruck wurde schliesslich gleichbedeutend mit Falsafa, worunter 
urspriinglich die griechische Richtung der islamischen Philosophie verstanden 
wurde. Dieser Ausdruck Hikma kommt auch zur Bezeichung der Alchemie vor. 

(259) Es sind dies Anhanger der Sekte Karramiya, benannt nach ABO ‘ABDALLAH 
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und machte ihre Fehler offenkundig. Weiter wird berichtet, dass 
sie soweit gingen, ihm Gift zu geben, worauf er umkam. Und 
er pflegte zu reiten und es umstanden ihn Truppen mit geziickten 
Schwertern und viele Mameluken nannte er sein eigen; ausserdem 
stand er in hohem Ansehen bei den Fiirsten von Khwarizm (260). 
Er empfand ein heftiges Verlangen nach Beschaftigung mit der 
Alchemie, wofiir er ein grosses Vermégeén verschleuderte. Jedoch, 
er hatte keinen Erfolg darin. Sein Geburtstag fallt in das Jahr 
543, u. er starb in Harat im Dhi'l-hijja (261) des Jahres 606. 
Abhandlingen : 

1. Kommentar zu den musadarat des EUKLID (nicht vorhanden). 

2. Werk tiber die Geometrie (ebenfalls nicht vorhanden). 

Zu der Abhandlung des Ar-RAzi tiber Chiromantik, welches 
auf ein gleichnamiges Werk des ARISTOTELES zuriickgehen soll, 
vgl. E. W., B. XVII, 97-98; STEINSCHNEIDER : Betheft zum Zentral- 
blatt fiir Bibliothekswesen, 12, 80-81, 1893. 

Zu einer Abhandlung unseres Autors tiber optische Tauschungen, 
wobei es sich um eine Erérterung der Vermittelung sicherer 
Erkenntnisse durch die Sinne oder durch den Verstand handelt, 
verweise ich auf E. W., B. XXXIII ,,Uber optische Tauschungen 
nach FAKHR AD-Din AR-RAzi und Nasir ap-Din at-TOsi‘, 154-67. 

Fiir sonst in Betracht kommende Abhandlungen ist SUTER : 
Araber, 132 einzusehen. 


Ast Yosur Ya‘qts Bs. Muu. aAr-RAzi (262). 

Uber sein Leben ist uns nichts bekannt. Er kommentierte 
in Auftrage von IBN AL-‘Amip (263) den Xten Traktat der 
Elemente des EUKLID. 


Muu. sp. KarrAm (gest. 255/868/69). Nach dessen Ansicht ist das géttliche 
Wesen eine Substanz (jauhar) ohne menschliche Glieder und in Kontakt mit 
dem Thron, der im Raume lokalisiert ist! M. Horren: Die philosophischen 
Systeme, 340 ff. 

(260) Khwarizm oder Khiava ist eine Landschaft am unteren Lauf des Ami- 
Darya (Oxus). 

(261) Monat der Pilgerfahrt nach Mekka (der zwélfte Monat). 

(262) SuTer : Araber, 66 u. 212,32; Ibn al-Qifti, 64,21. 

(263) Es handelt sich hier wohl, wie SuTer auch vermutet, um den Vezir Ast’L- 
Fapt Mus. ps. Ast’ AppaLtAn AL-Husain B. Muu. ac-KAt1 (gest. i. J. 359/969/70 
oder 360), vgl. Suter: Araber, 59 sowie AMepROz: The vizier Apu-L-Fap. IBN 
AL-‘AmIp, in Der Islam, Ill, 323-51. 
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Muu. B. Mu. TARKHAN B. ANZLAG, ABO Nasr, AL-FARABi (264). 

Fir das Leben und Wirken unseres Autors bieten untengenannte 
Arbeiten einen umfassenden Einblick, sodass ich auf ein Eingehen 
darauf verzichten kann. Ich méchte nur die Bibliographie 
A.-FArABis, soweit sie in unserem Interessensgebiet liegt, hier 
anfiihren (265). 

1. Uber die Aufzaéhlung der Wissenschaften (De scientiis) (266). 
Mathematik : 

2. Kommentar tiber Eukiid. 

3. Erklarungen der musadarat des I. u. Vten Tractates des 
EUKLID (267) (STEINSCHNEIDER: Hebr. Ubers., 509). 

4. Einleitung in die reine Geometrie, Kompendium. 

5. Kommentar tiber den Almagest de PToLEMAus (268). 
Astronomie : (269) 

6. Das Buch der Gestirne. 

7. Uber die Einwirkungen aus der Hohe, in Form von Glossen. 

8. Abhandlung tiber das, was wahr und was falsch ist von 
den astrologischen Urteilen. 

g. Abhandlung dariiber, dass die Bewegung der himmlischen 
Spharen eine bleibende sei (270). 


(264) SureR: Araber, 54; Ibn al-Qifti, 277 (Ubersetzt in ALFArAsls Philosoph. 
Abhandlungen von Diererict, 115 ff., Leiden, 1890); M. STEINSCHNEIDER : AL- 
FArAsI, des arabischen Philosophen Leben und Schriften, in den Mémoires 
de l’ Acad. impériale des Sciences de St. Pétersbourg, 13, N° 4 (Petersburg, 1869); 
BROCKELMANN, I, 210-13., 

Auch miéchte ich auf den Artikel von B. Carra pe Vaux in der Encycl. d. Islam, 
II, 55-57, hinweisen. 

(265) Eine ausfiihrliche Bibliographie teilt M. Horren in : Das Buch der Ring- 
stetne FArAsBIS, xviii-xxvili, Miinster, 1906 mit. 

(266) Der arabische Titel dieser Schrift ist Ihsa al-‘ulim (vgl. J. al-Qifti, 277-78). 
Zu dieser Abhandlung, vgl. E. W., B. XI1_ (Uber al-Fardbis Aufzdhlung der Wissen- 
schaften ). 

(267) Wie Castri: Bibliotheca Arabico-Hispana, 1, 299, Nr. 8 erwahnt, sollen 
im Escurial 879 vier Schriften FARAsIs iber EuKLIp genannt sein. 

(268) Es handelt sich hier um einen Kommentar zur Ubersetzung des Almagestes 
von THABIT B. QURRA. 

(269) Die Astronomie ist nach FARAsI in Astrologie u. die wissenschaftliche 
Astronomie eingeteilt. 

(270) Die Lehre von der Bewegung der Himmelskérper gehért nach AL-FARABI 
zur 2ten Rubrik der in 3 Rubriken eingeteilten theoretischen Astronomie. Auch 
mdéchte ich noch hinzufiigen, dass AL-FARABI besonders betont, die Erde habe 
weder translatorische noch rotatorische Bewegung, d. h. sie ist absolut ruhend. 
Dies geht auf die Annahme des PyTHaGoras zuriick, wonach die Erde eine frei- 
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10. Kommentar tiber das Buch des ARISTOTELES vom Himmel 
und der Welt (as-Sama’ wa’: |-‘Alam) (271). 

11. Kommentar des Buches der Meteore in Form von Anmer- 
kungen. 

Alchemie : 

12. Abhandlung tiber die Notwendigkeit der Kunst der Alchemie 
und Widerlegung derjenigen, die dieselbe fiir nichtig halten (272). 
Physik : 

13. Werk tiber die sinnreichen Anordnungen (al-Hiyal) (273). 

14. Werk tiber die sinnreichen geometrischen Anordnungen 
(al-Hiyal al-Handasiya). 

15. Kommentar tiber die Physik, in Form von Glossen (274). 

16. Buch der spezifischen Krafte. 

17. De tempore. 

18. Uber das Atom und das Teilbare. 

19. Uber das Leere. 

20. Uber das Umfassende, den Raum und das Maass der 
Bewegung. 

21. Uber die veranderlichen vorhandenen Dinge. 

22. Uber Werden und Vergehen, erwahnt bei AVERROES. 


Taqgi ap-Din aB0’L-CHarR Mun. B. Mun. At-FArisi war ein 
Schiller des MANst0R B. SADR AD-Din Muy. GuiyATH Ap-Din 
AL-HusaINI (gest. 949/1542) (275). Von AL-FARIsi ist zu bemer- 


schwebende Kugel im Mittelpunkt der Welt ist. Zu dieser Vorstellung wurde 
er wahrscheinlich durch die Lichtgestalten des Mondes hingeleitet. Vgl. Orro 
Friepricu Gruppe in: Die Kosmischen Systeme der Griechen, Berlin, 1851. 

(271) Zu Aristatalis, vgl. T. J. pe Borr in Encycl. d. Islam, 1, 449-51. Bei 
dem o. a. Buch tiber die Einwirkungen aus der Héhe handelt es sich um die 
Meteorologic (al-athar al-‘alawiya). 

(272) E. WiepEMANN : Journ. fiir prakt. Chemie, 76, 115, 1907. 

(273) Ob diese Schrift fi’l-hiyal von Apu FArRAst! selbst verfasst ist, oder letzten 
Endes nur ein Kompendium der Aristotelischen Abhandlung ,,Kitab al-biyal™, 
worunter dessen Mechanik verstanden ist, sein soll, bleibt fraglich. Doch glaube 
ich annehmen zu diirfen, dass diese Abhandlung (vgl. /bn Al-Qifti, 280) wohl 
kaum identisch sein diirfte mit der Abhandlung fi’l-Hiyal al-Handasiya (Casirt, 
I, 193). Es handelt sich hier wohl um eine Ausfiihrung iiber die geometrischen 
Ingenia speziell (vgl. E. W., B. XI, 97-98; B. X, 347-48). 

(274) Gemeint ist die Physik (as-Sama‘ af-tabi‘ oder Sam‘u’l-kiyan) des Artsto- 


TELES. 
(275) STEINSCHNEWER : Euklid bei den Arabern, 92; Suter: Araber, 189. 
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ken, dass er sciner Abhandlung tiber Mathematik den Kommentar 


Tosi’s einschaltete. 


QApi-ZADEH AR-ROmi (276), mit dem vollstandigen Namen Misa 
B. Mun. B. MAuMoOp schrieb einen Kommentar zu den Funda- 
mentalsétzen des Mun. B. ASHRAF AS-SAMARQANDi mit den Ele- 
menten des EUKLID und der Biographie desselben. St. Petersb. 
133,3 U. 241,29; Kairo, 196; Konstant., 2640, 2661, 2743 u. 2744. 
Sein Enkel ist MAHMUD B. Muu. B. QAbDi-ZADEH AR-ROMi (277). 


( Fortsetzung folgt) 
Koblenz a/Rh. Dr. A. G. Kapp. 


(276) Surer: Araber, 174; BROCKELMANN, II, 212. 
(277) Surer: Araber, 188; BROCKELMANN, 447. 
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lbn An-Nafis (XIIIth cent.) and his 


theory of the lesser circulation. 


A. — INTRODUCTION (1). 


The discovery of the circulation of the blood came at a very 
late period in the history of science. The knowledge of heart 
and blood-vessels held by the Egyptians and early Greeks—even 
by such great intellects as Hippocratrs and ARISTOTLE—was 
rudimentary, but the Alexandrian School (HERoPHILOs, ERa- 
sisTRATOS, II Ird Cent. B. C.) succeeded in forming an approximate 
idea of the anatomical conditions of the vessels connecting heart 
and lungs. This knowledge was widened by the physiological 
experiments of GALEN (129-201 A. D.), who at the same time 
enunciated his theory of the movement of the blood which was 
destined to rule in Medicine for fourteen centuries. According 
to him, the blood (formed from aliments within the liver) flowed 
through the hepatic veins to the right ventricle of the heart, 
whence it passed into the sinus venarum and the two venae cavae. 
It rose partly through the pulmonary artery (called ‘‘the arterious 
vein’, vena arteriosa) into the lungs in order to nourish them, 
while another and very small part of it passed directly through 
invisible pores of the septum cordis into the left ventricle. 
Here it was mixed, according to GALEN, with the respirated 
air which came down from the lungs through the pulmonary 


(1) Bibliographical references in this article are to: 

BROCKELMANN, Geschichte der arabischen Litteratur. Weimar 1898-1902, 2 vols. 
Autwarpt, Die Handschriftenverzeichnisse der Kéniglichen Bibliothek zu Berlin. 
Bd. XVII: Verzeichnis der arabischen Handschriften (Berlin, 1893), vol. V. 

Isn As! Usarni‘a, ‘U yin al-Anbda’ fi Tabagat al-Atibba’ (“Sources of Information 
about the Classes of Physicians’’). Cairo, 1882, 2 vols. 

Lecierc, Lucien, Histoire de la médecine arabe. Paris, 1876, 2 vols. 

Sarton, Georce, Introduction to the History of Science. Vol. IU (Baltimore, 
1931), 2 parts. I am indebted to my friend, Professor Roy Dospin, (Cairo, 
Faculty of Medicine) for some corrections and suggestions. 
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vein (‘‘ venous artery,” arteria venosa), and thus it formed a thin, 
aerated blood, called vital spirit, which was carried by the aorta 
and its branches to all the organs of the body. ‘The venous 
blood furnished the aliments, the “ vital spirit’, the vital power 
to the organs. It is evident that there was no question of any 
circulation of the blood because Galen never speaks about the 
reflux of the blood. He, himself, does not seem to have formed 
a clear idea of the whole process. We must suppose that he 
thought the quantity of blood in the human body to be much 
less abundant than it is in reality. So he could suppose that 
the blood was continually created (or renewed) by the liver and 
carried to the peripheral organs where it perished. ‘This theory 
was accepted by the Hellenic, Syriac and Islamic physicians of 
the following centuries. It was formulated in an organised 
system by IBN SinA (Avicenna) in his great Handbook of 
Medicine (Qdaniin ji’ t-Tibb, Canon Medicinae). It was transmitted, 
in Latin translation, to the medical science of Western Europe, 
accepted by it, and was not even contested by VESALIUs, the great 
reformer of Anatomy (1543 A. D.). 

It was not till 1553 that the Spaniard, MicueL ServeTo 
(MicHaeL Servetus), a theologian who had acquired medical 
knowledge (2), wrote a passage, destined to be famous, 
regarding the transmission of the blood from the right to 
the left ventricle through the lungs. This passage, which 
we quote at the end of this essay, occurs in ServeTus’ book 
Christianismi Restitutio which excited the indignation of Catholics 
as well as Calvinists and caused the author to be imprisoned 
and burned—together with his book—at Geneva, in October, 
1553. Six years later, the Italian, REALDO COLOMBO, professor 
of Anatomy at Padua, wrote a book, De Re Anatomica, in which 
he explained the lesser or pulmonary circulation in the same 
manner as SERVETUS, but in other terms and independently of 
him. This latter fact has been proved by CApPpPaRONI in his 
recent publication (3). 

Then followed the first good description of the valves of the 


(2) His most recent biography is by J. Govanes, Miguel Serveto, teologo, 
geografo v medico... Madrid, 1933. 

(3) P. Capparont, La storia della scoperta della circolazione del sangue. Siena, 
1932. 
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veins, in 1603, by FaBricius OF AQUAPENDENTE, professeur of 
Anatomy at Padua, who studied the circulation of the blood by 
ligation of the veins, and the explanation of features of the general 
circulation by ANDREA CESALPINO. But the methodical and 
experimental exposition of the entire circulation still stands, 
in the opinion of most medical historians, to the credit of 
WIuiaM Harvey (1628). The third centenary of the experimental 
proof of his great discovery was celebrated a few years ago. 
Such was the condition of historical knowledge when, in 1924, 
a young Egyptian physician, Muuyi ap-Din aT-TaTAwi, presented 
before the Medical Faculty of Freiburg (Breisgau, Germany) 
his thesis for the doctorate (4) on the discovery of the lesser 
circulation by an Arab physician AL-QuRasHi (called IBN AN-Naris) 
of Damascus, who lived in the XIIIth Cent. A. D. ‘TaTAwi 
quoted some passages from AL-QuRASHi’s work, Commentary on 
the Anatomy of Ibn Sind, which he had studied in the MS. 
(Mf. g12) of the Prussian State Library in Berlin. Unhappily, 
the thesis in question could not be printed, and only five 
typewritten and manuscript copies were made. Professor PAUL 
DierGen, Director of the Berlin Institute for the History of 
Medicine, drew my attention to this thesis in 1930, and asked 
me to verify its contents. Having checked the Arabic quotations 
in the original MS., I wrote a short analysis of Dr. 'TaTAwi’s 
thesis in order to save it from oblivion, and Dr. G. SARTON 
was kind enough to recount my personal communications on 
this subject in his great History (5). Prof. DiepGen intended 
to entrust to a Berlin lecturer on Arabic a more extensive 
publication of ‘TaTAwi’s findings. As this gentleman, after two 
years’ delay, gave no sign of life, and as Dr. TaTAwi, being in 
the Egyptian Public Health Service, was frequently transferred 
to small provincial towns and was unable to carry further his 
own discovery, Prof. DirpGeEN asked me to assume this task. 
I was fortunate enough to procure two other MSS. of the Arabie 


(4) Mowyr ev-Din ev-Tatawi, Der Lungenkreislauf nach et-Korascut. 


Inaug.-Diss. Freiburg i. Br., 1924. 

(5) GeorGEe SarTON, Introduction to the History of Science. 
1931, Pp» 1100. See also SarToNn’s Arabic account in his paper Al-‘ulim wal- 
‘umran fi-l-a‘sur al-wusta (Al-Kulliya, vol. 18, p. 373, Bairdt, 1932; reprint, 


pp. 13-14). 


Vol. II, Baltimore, 
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text (6), and was able to publish it, with a German translation, 
commentary and a biography of the Arabic author (7). I propose 
to give here an extract from this communication, the complete 
translation of which would be too bulky for publication in a 
periodical. 


B. — A Suortr SKETCH OF MepicaL LiFe IN DAMASCUS 
AND CAIRO DURING THE XIIITH Century A. D. 


The most important events concerning Medicine during the 
XIIth Cent. were the foundation of the Niri Hospital (al-Bima- 
ristan an-Nuri) at Damascus after its conquest, in 1154, by 
the energetic Turkish Sultan, NOr ap-Din MAHMOD IBN ZENGi, 
the warlike enemy of the Crusaders, and the construction of 
the Nasiri Hospital (al-Bimaristan an-N4asiri) in Cairo about 
1172 by SaLAu ap-Din, who is no other than the great Sultan 
SaLADIN of Egypt and Syria (8). The reputation of these hospitals 
attracted prominent medical men, most of them pupils of the 
eminent Christian physician, AMiN AD-DAULA IBN AT-TALMIDH 
(of Baghdad, d. in 1164 A. D.). They flocked at first to Damascus 
and brought with them, among others, copies of IBN ‘SiNA’s 
(AvIcENNA’s) great textbook, the Canon Medicinae (9), which was 
eagerly studied and commented by such eminent physicians as 
FaKHR AD-Din aL-MARIDiNi (10), IBN AN-NAQQASH, IBN AL- 
MaTRAN, owner of a great medical library, and Rapi ap-Din 
AR-Rausi, who died in 1233 nearly a centenarian (11). ‘The most 
prominent pupil of the last-named two scholars was MUHADHDHIB 
AD-Din ‘ABD AR-RAHiM IBN ‘ALi, called aD-DAKHWAR (12) who 


(6) See below, p. 114. 

(7) Max Meyveruor, IBN an-Naris und seine Theorie des Lungenkreislaufs. 
(Quellen und Studien zur Gesch. d. Naturwiss. u. d. Medizin., Vol. IV). Berlin, 
1933, Pp- 37-88, with an Arabic text of 28 p. 

(8) See AxnMepD Issa Bey, Histoire des Bimaristans (hépitaux) a |’époque 
islamique. Le Caire, 1928 and 1930. (Isis 14, 535; 18, 491.) 

(9) MS. copies of such a voluminous work were very expensive and rare. 

(10) Ibn Ast Usarsr‘a, II, 239. Lecv., II, 27. 

(11) Ibn Ast Usarsr‘a in his volume II, 201-74 furnishes rich material 
concerning these physicians. 

(12) Sarton, II, 1099, note. 
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lived from 1169 to 1230, began his career as an oculist in the 
Niri Hospital at Damascus, was appointed, about 1210, by 
Sultan Sarr ap-Din, SaLapDIN’s brother and successor, Chief 
Physician of Syria and Egypt; he gave at the same time medical 
instruction to many physicians, among whom was IBN ABi 
Usarsi‘a himself, the historian of Arabic Medicine. Ap-DAKH- 
WAR at his death bequeathed his house and library to form a 
Medical School (al-Madrasa ad-Dakhwariyya), which seems to 
have existed a considerable time and educated a series of prominent 
medical men. One of the successors of aD-DAKHWAR was BADR 
AD-Din AL-MuZAFFAR IBN QApi Ba‘LaBAKK (“‘ the son of the 
judge of Baalbek ”’), who was director of the Dakhwariyya School 
and caused the Niri Hospital to be rebuilt, enlarged and supplied 
with running water, in 1239 A. D. (13). IpN Asi Usarsi‘a gives 
a very vivid narrative of the intense medical activity of DAKHWAR’s 
pupils in Damascus and Cairo, most of whom were his con- 
temporaries, colleagues or friends. It is most surprising that 
he entirely omits any mention of the name of IBN AN-Naris (14) 
as the latter must have been in charge of the Nasiri Hospital 
in Cairo at the same time as IBN api Usatsr‘a himself was 
there, and, moreover, IBN AN-NAFiS was during some time 
Chief -of the Physicians in Egypt. It may be the cause of 
this omission was professional jealousy. Lacking biographical 
notes by IBN Asi Usarsi‘a, which, as is well known, excel 
in their competence and exactitude, I tried to find other 
sources of information on the life of IBN AN-Naris. I came 
across some nine biographies in ordinary biographical works (15), 
three of them published in French. They were all very short 
except two, which are long and nearly identical in matter. 
Neither of them give exact dates of the main events in IBN 
AN-Naris’ life, but they are full of details which are not devoid 
of interest. These two biographies have not been hitherto 
published. One of them is due to IBN FADLALLAH AL-‘UManri (16), 


(13) Ibn Ast Usarsr‘a, II, 244 et seq. 

(14) See concerning him BrocKELMANN, Gesch. d. arab. Lit. Vol. 1, Weimar, 
1898, p. 493, and SarTon, II, p. rogg. 

(15) See my publication of the full translations in Quellen u. Studien. 

(16) Surman ap-DIN AuMaAD IBN FaApLALLAH AL-‘UMmarI, Masdlik al-Absar 
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who died in the great plague at Damascus in 1348, the other 
by the well-known historian, KHALIL IBN AIBAK AS-SAFADi (17), 
a contemporary of the former, but deceased fifteen years after 
him. It is very probable that as-Sarapi, a well-known compiler, 
copied his biographical note from that given by aAL-‘UMari. 
Each of the two records, however, adds somewhat to the other. 
As the text of as-SaFabDi, supplied to me by Dr. GaBRIELI, is 
better than that of aL-‘Umari, I give the translation of the former 
with a supplement from the latter. 


C. — THe BroGRapHy oF IBN AN-Naris 
ACCORDING TO AS-SAFADI AND AL-‘UMARIi. 


From the Wafi bi’l-Wafayat of KuHaLit B.AIBAK AS-SAFADi 
(MS. Brit. Mus., Or. 6587, fols. 20 v.-21 v.) 


‘ALi B.ABI’L-HazM (in the text Haram): He is the excellent 
Imam, the highly learned Doctor, ‘ALA’ ap-Din IBN AN-Naris 
AL-QuRASHi AD-Dimasuaqi (18). The learned ATHir ap-Din Ast 
HayyAn (19) gave me the following information : 

The aforementioned grew up in Damascus and there occupied 
himself with Medical Science under MUHADHDHIB AD-DiN AD- 
DakHWAr. Ap-DaKHWAR was an excellent scholar and had 
many pupils, among them AR-RauBi (20), IBN QApi BA‘LABAKK (21), 
and SHAMS AD-Din AL-KuLti (22). ‘ALA’ ap-Din was a leader 


fi Akhbar Mulik al-Amsdr. MS. in Cairo Egyptian Library, 99, Mim Ta’rikh, 
Vol. VII. 

(17) KHALIL ren Arpak as-Sarap!, Al-Wafi bi’l-Wafayat. MS. Brit. Museum, 
Or. 6587, fols. 20 v.-21 v. I am very much indebted for a copy of these pages 
to the great kindness of D®. Francesco GaBrIeELi of Rome. 

(18) I. e. from Damascus. 

(19) ArHTR ap-DIn Aspt0 HayyAN MuHAMMAD 1BN YOUSUF AL-ANDALUSI was 
born in 1256 at Granada in Spain, emigrated to Egypt where he became a 
reputed theologian, jurist and philosopher, and died in 1345 in Cairo. 
At-‘Umar!I and As-SaFapI were his pupils. 

(20) Son of the above-mentioned RapI ap-DIN ar-Ransl, ap-DaKHWAR’s 
teacher : his name was SHARAF AD-DIN aAR-Ransil. 

(21) Bapr ap-Dtn av-Muzarrar, “ the Son of the Judge of Baalbek.” Vide 
supra, p. 104. 

(22) SHaAMs AD-DIN MusAMMAD IBN [IBRAHIM was a Hispano-Moorish physician 
who came to Damascus and acquired there such an intimate knowledge of the 
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in the Art of Healing, in which no one equalied him in keenness 
of investigation and discovery. He worked hard at it up to his 
old age and wrote about it (Medical Science) outstanding works 
and lucid books. He wrote the “‘ Comprehensive Book of Medical 
Science,”’ the index of which shows that it should consist of 
300 single volumes; so I was told by one of his friends; he made 
a fair copy of 80 of them; these are now a bequest to the Mansuri 
Hospital in Cairo. Also the “‘ Well-Arranged Book on Ophthal- 
mology” and the “‘ Commentary on the Canon of IBN SinA” 
in several volumes, and others on Medical Science; this was 
his main sphere. Someone who saw him writing, informed me 
that he used to write down from memory without consulting 
a book while writing. 

He also had knowledge in Logic and wrote concerning it a 
Compendium and a Commentary on the Hiddja of IBN SiNnA 
on Logic (23). In this science he leaned exclusively towards 
the methods of the earlier writers, as that of ABt Nasr (24) 
and that of IBN SiNnA, and felt aversion to the method of AL- 
AFDAL-AL-KHAWINJi (25) and of ATHiR AL-ABAHRi (26). I read 
with him a chapter of this “ Book of Right Conduct ” of IBN SiNA; 
and he explained it in the best way. I read with him [in addition, 
works) about Medical Science. He wrote also on the Principles 
of Jurisprudence and on Applied Law, on the Arabic Language, 
Tradition, and Rhetoric, and on other subjects; but in these 
sciences he did not stand in the front rank but only contributed 
tothem. He published, beside other works, a book in two volumes 
in which he explained the causes of the diversity in the mode 
of expression of scientists. But in this science he had only read 
the l/nmiidha (“‘ Model ’’) of az-ZAMAKHSHARi (27) and that with 


Kulliyyat (the general part of the Canon of AvicENNA) that he was called by 
his colleagues AL-KuLLI (see Ipn Ast Usarsr‘a, II, 263). He lived from 1179-1276. 

(23) This tract on Logic of AvICENNA has not come down to us. 

(24) Apt Nasr Muwammab AL-F§ArAsI (d. g50 A. D.), AviceNNa’s forerunner, 
the first great exponent of Aristotelian Logic in Arabic. 

(25) ArpaL aD-DIN aL-KuHawinjl (1194-1248 A. D.) was a Persian medical 
man and philosopher, a judge in Cairo, and one of the teachers of IBN Api 
Usarsr‘a. 

(26) AruiIr ap-DIN Murappat aAL-Apaurl (d. 1264 A. D.), philosopher and 
author of a much-famed Introduction to Logic. 

(27) The grammar of one of the most famous Arabian philologists (d. 1143). 
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the Professor BAHA’ aD-Din IBN AN-NAHHAS; and yet he dared 
to write about that science. 

Under him and under our Professor, ‘IMAD Ap-Din AN- NABULUSi, 
the physicians in Egypt and Cairo studied. He was an Elder 
of tall stature with an oval face, slender, and of polite manners. 
I was told that during the illness of which he died, some physicians 
who were his friends, advised him to take some wine because, 
they maintained, his illness would be cured thereby. But he 
refused to take even a drop of it, and said: “I do not like to 
present myself before Allah, the Most High, with wine in my 
body.’ He built a house for himself in Cairo and paved it with 
marble, even its hall, and I have never seen a marble hall save 
in this house. He was unmarried, and bequeathed this house 
and his books to the Mansitri Hospital (28). He did not think 
much of the style of expression of GALEN, and blamed it as 
being weak and tedious with nothing in it, and this in contrast 
to our Professor, ‘IMAD AD-Din AN-NABULUsi, who valued him 
highly and encouraged the reading of the works of GALEN. 
‘ALA’ ap-Din had been entrusted with the teaching of Jurisprudence 
at the Masriiriyya School in Cairo, and it is said that he explained 
in an excellent manner the Tanbih (29) from the beginning to 
the chapter of Sahw (unmindfulness during prayer). He was 
ill for six days, at first on a Sunday, and died on the morning 
of Friday, the 21st of Dhu’l-Qa‘da of the year 687 (30) in Cairo. 
May Allah, the Most High, have mercy on him ! 

As-Sari Apu’L-FaTH IBN YOHANNA IBN SALiB IBN Murji IBN 
Maunots, the Christian (31), recited the following poem, which 
he composed himself and in which he laments ‘ALA’ ap-DiNn IBN 
AN-Nafis : 

‘“ Many a one asked: Is there still a scholar, or an excellent 
man, or a man of position and high qualities left after aL-‘ALA’ ?”’ 

“Then I answered, while fire was burning my heart: Stay ! 
At aL-‘ALA’s death high qualities died with him!” 


(28) Constructed in Cairo, 1281-4, by order of the Mamlak Sultan aLt-Manstr 
QaALAWUN. 

(29) A well-known treatise on Muhammadan Law by the celebrated jurist, 
Ast IsHiq IpRiHTM OF SHIRAZ (in Persia), (d. 1287). 

(30) This date corresponds to December 18th, 1288 A. D. 

(31) An unknown scholar (or poet ?). 
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End of the sayings of ATHiR AD-Din. 


The learned Imam, the Master BurRHAN aAp-Din IBRAHIM 
AR-RasHipi, the preacher at the Mosque of Amir Husain in 
Cairo (32), told me the following : 

If aL-‘ALA’ IBN AN-NaFis wanted to write, they laid the pens 
before him ready-cut; he turned his face towards the wall and 
began to write down his work without consulting a book; and 
he wrote like a down-pouring torrent. If the pen became blunt 
and used up, he threw it away and took another one so as not 
to lose time in pencutting. 

I was told by the Master Najm ap-Din as-Sarapi (33)—Allah, 
the Most High, have mercy on him !—: 

The Professor BAHA’ aD-Din IBN AN-NAHHAS (34) used to say : 
‘“* In Grammar I am not satisfied with anyone’s style of expression 
in Cairo except that of ‘ALA’ ap-Din 1BN AN-Naris,”’ or something 
like that. I have seen a small book written by him which he 
opposed to the book Hayy ibn Yagzdn of IBN SiNA (35) and which 
he designated the book Fadil ibn Natig (36). In it he defends 
the doctrines of Islam and their (the Moslems’) views on the 
Prophecies, the Divine Laws, the Resurrection of the Body and 
the Transitoriness of the World. And—by my life !—he therein 
produced something wonderful and proving his ability, the 
acuteness of his perception and his capability in intellectual 
sciences. 

I was told by as-Sapip ap-DumyjATi, the doctor in Cairo (37) 
who was one of his pupils : 

One night he and the QApi (judge) JAMAL ap-Din 1BN WASsIL (38) 
were together whilst I was sleeping at their house. When they 


(32) A shafi‘ite jurist, d. in Cairo, 1348 A. D. 

(33) Another jurist, d. in Cairo, 1323 A. D. 

(34) He was the teacher and predecessor of ATHIR AD-DIN Ast’ HayyANn in 
Damascus; he died there in 1287, a year before IBN AN-Naris. 

(35) A philosophical and mystical allegory by AviICENNA. See BROCKELMANN, 
I, 455, and F. Menren, Traités mystiques d’Abou Ali al-Hosain ibn Abdallah 
ibn Sina. Fasc. I (Leyde, 1889). Edition of the Arabic Text. 

(36) This philosophical romance exists in a unique MS. in the Library of 
‘AsHIR EFeNp1 in Istanbul (I, 46, 1: by kindness of Dr. Rirrer). 

(37) A Jewish physician, d. 1339 A. D. 

(38) A shafi‘ite jurist and a man of vast learning, born in Syria, d. in Cairo, 
1299 A. D. 
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had ended the last evening prayer, they began a scientific 
discussion and passed from one science to another. Withal, 
the Master ‘ALA’ ap-Din conversed with self-control and without 
becoming heated; whereas the QApi JAMAL ap-Din became 
excited, his voice grew loud, his eyes glowed and the veins on 
his neck swelled. Thus they continued till dawn. On departing, 
the QApi JAMAL ap-Din said: ‘“‘O Master ‘ALA’ ap-Din ! I am 
able to propose questions and subtleties and to establish rules; 
but you possess treasures of learning !” 

He said, moreover : 

I told him: ‘“* My Master! If you would write a commentary 
on Ash-Shifa’ of IBN SinA (39) that would be better than the 
commentary on the Qdntin because people are in need of it.” 
He then said: ‘‘I have met with some chapters in the Shifd’ 
of which a rough copy is wanted.’’ By this he meant that he 
did not fully understand those portions because the style of 
expression of the Chief (Avicenna) in the Shifa is difficult. 

Another told me: 

The Master ‘ALA’ ap-Din once went to the public bath which 
is situated at BAB az-ZuHOMA (40). While he was washing 
himself, he went suddenly to the dressing-room (maslakh) ot 
the bath, asked for ink, pens and paper and wrote down a 
treatise on the pulse: from beginning to end. Thereupon he 
returned to the bath and finished his ablutions. 

It is told that he once said : “ If I did not know that my works 
will last for ten thousand years after me, I should not have written 
them.”” But the responsibility for this must be assumed by 
the man who related it about him. In sum, he was a great 
Imam, and many excellent men said : ‘‘ He is.a second IBN SinA.” 

The following I take from a biography in a book, the author 
of which I do not know: 

He has written a commentary on the Odniin in twenty volumes, 
in which he has elucidated its philosophical problems, drawn 
the logical parallels and explained its medical difficulties. No 
one previously had written such a commentary because the 
utmost of all previous commentators had been to content them- 


(39) AviceNNa’s great philosophical treatise, comprising Logic, Physics, 
Astronomy, Mathematics and Theology. See Sarron, vol. I, p. 710 et seq. 
(40) One of the gates of Mediaeval Cairo. 
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selves with explanation of the Aulliyat (41) up to the pulse of 
pregnant women, and in that part Medicine is rarely discussed. 
He also commented on all the books of the excellent Hippocrates 
and indeed on most of them he wrote two commentaries, a 
detailed and an abbreviated one. He commented also on the 
Isharat (of AvICcENNA) (42). 

He knew the Kulliyat of the Qaniin by heart and esteemed the 
style of Hippocrates. He referred the students only to the 
Odniin and he encouraged the people to read that book. He 
was always ready to give information by day or by night; to 
‘seek| his company in his house came a number of Princes, as 
well as MUHADHDHIB AD-Din IBN ABi HALiga (43), the Chief 
of the Physicians, SHARAF AD-Din IBN SAGHiR (44) and the great 
physicians; the persons were seated according to their rank. 
To his most excellent pupils belonged the Chief of the Physicians, 
BaprR AD-Din Hasan (45), AMIN AD-DAULA IBN AL-QurFF (46), 
as-Sapip Apu’L-FADL IBN KOsHAK and AsBu’L-FuTCH aAL-ISKAN- 
DARI (47). 

End. 


Supplement to the Biography of IBN AN-Naris 
from IBN FADLALLAH AL ‘Umari’s Masdlik al Absdar 
(Cairo Library Mim Ta’rikh,) No. gg, Vol. V, p. 149 et seq.. 


Several of them (his pupils), for example, our Master ABu’L- 
FatH AL-YA‘MuRi (48), told me the following: ‘‘ IBN AN-Naris 
possessed an enormous knowledge of |theoretical| Medicine and 
was initiated into its branches and principles. But he had not 
so much insight into the | practical} treatment. When he made 
prescriptions, he never departed from the method to which he 


(41) Vide supra note 22. 

(42) AvICENNA’s main work on Logic. 

(43) Perhaps a brother of RasHip ap-DIN 1BN HALIga, the most prominent 
pupil of ab-DakHWAR. 

(44) A hitherto unknown physician. 

(45) He is the afore-mentioned IBN QApI Ba‘LABAKK (vide supra p. 104). 

(46) He was also a pupil of Isn Ast Usarpr‘a, lived from 1232-86 A. D., and 
is one of the rare Arabic scholars who wrote a treatise on Surgery. 

(47) Both of them otherwise unknown Egyptian physicians. 

(48) MusamMapb AL-Ya‘MuRI, a writer born in Seville, died in Cairo, 1334 A. D. 
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was accustomed; he did not prescribe any remedy so long as 
it was possible for him to prescribe a diet, and he did not prescribe 
compound remedies so long as he was able to make use of simple 
drugs. He prescribed farinaceous foods for sufferers from ulcers, 
blanquette for sufferers from vapours, carobs and parched chickpeas 
for sufferers from diarrhoea, and so on. In short, he prescribed 
for everyone the appropriate aliments, until the druggist, in whose 
shop he held his consultations (49) [grew angry and| told him 
one day: ‘If you intend going on with prescriptions of this kind, 
you had better go and sit in a butcher’s shop! So long as you 
are with me, please prescribe sugar, syrup and remedies only!’ ” 

Our Professor ABu’TH-THANA’ AL-Ha.asi, the Secretary (50), 
told me the following: “‘ I once complained to IBN AN-Naris of a 
ganglion(51) on my wrist. He told me:‘ By Allah, I have myself 
got such a ganglion.” Thereupon I asked him: ‘ And what is the 
treatment for this affection?’ He replied: ‘ By Allah, I do not 
know myself how to treat it.’ And after that he did not speak 
any more to me about this matter.’’ Here ends the great 
biography. 

The other seven biographies are much shorter and give only 
extracts from the foregoing long biography. ‘The only notable 
addition is to be found in the “ History of Islam’ by Ast 
‘ABDALLAH MUHAMMAD IBN AHMAD ADH-DHAHABIi, a shafi‘ite jurist 
and historian (d. in Cairo 1348 A. D.) (52). He mentions the 
fact that IBN AN-Naris was appointed Chief of the Physicians 
in Egypt (Ra’is al-Atibb@ fi Misr), but he does not tell us at 
what period and by what Sultan of Egypt. He also says that 
IBN AN-NarFis reached the age of eighty. As the Muhammadan 
(lunar) year is 11 days shorter than the solar year, IBN AN-Naris 
must have lived from about 1210 to 1288 A. D. 

I may add that I had an opportunity of seeing IBN AN-Naris’ 
own handwriting, by the kindness of Dr. A. S. YanupaA in London, 


(49) It was, and still is sometimes, the habit of Oriental doctors to hold their 
consultations in drug-stores. 

(50) SHrHAB AD-DIN Maumtp(1246-1325), historian and philologist (BROCKELM., 
li, p. 44 and p. §5). 

(51) The Arabic term ‘ugqa/ means a shackle or tether; medically its meaning 
is probably a ganglion or another affection of the articulations hindering free 


movement. 
(52) MS. Ta’rikh No. 42, Cairo Egyptian Library. 
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in an old and valuable copy of IBN AN-Naris’ Commentary on 
Hippocrates’ De Natura Hominis. At the end of this volume 
IBN AN-Naris certifies, in an autograph note, to one of his pupils, 
Asu’L-FapL—probably Kiishak who is mentioned on page 110— 
that his copy has been taken from the original MS., and that 
he had discussed its contents from beginning to end with 
Asu’L-FAabDL. 

IBN AN-NaFis was one of the prominent physicians of that 
late-flourishing period of the hospitals in Syria and Egypt at 
the time when Baghdad was being destroyed by the Mongols 
(in 1258 A. D.) and when the decline of Medicine and Philosophy 
had begun in Spain. He was, in general, not an original thin- 
ker, but a learned commentator. In any case, he surpasses his 
countrymen by his more critical spirit, the most impressive proof 
of which is his ideas on the Lesser Circulation which we shall 
translate in part below. In him, moreover, as in many of his 
contemporaries, the spirit of Greek Learning, Philosophy and 
Medicine, in particular the Galenic System, is strongly alive, 
and the vastness of his erudition is remarkable. 


D. — A Suort Review or IBN AN-Naris’ Works. 


We shall speak mainly of his medical output, of which several 
works have come down to us. He himself composed three 
original books : 

1. ‘* The Comprehensive Book on Medicine” (Kitab ash- 
Shamil fit-Tibb). According to the note given in the foregoing 
biography, it must have been an enormously bulky encyclopaedia, 
but it was never finished. There are now no relics of it in 
Oriental libraries, although it still existed in MS. in Cairo about 
1350 A. D. 

2. “The Well-Arranged Book on Ophthalmology” (Aitab 
al-Muhadhdhab fi'l-Kuhl). ‘This work is also lost and is only 
known to us by certain quotations by later oculists. 

3. “ The Choice of Aliments” (Kitab al Mukhtar min 
al-Aghdhiya). ‘This work exists in a MS. in the Berlin State 
Library (Catalogue AHLWARDT 615 f.). Itseems to be a com- 
pilation of little value. 
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More numerous and important are IBN AN-NarFis’ commentaries 
on different medical works of Greek and Islamic physicians, 
Among them is a commentary on Hippocrates’ Aphorisms, one 
on his Prognostics, one on his Epidemics, all in existence in 
Public libraries (53), and one on his De Natura Hominis, in the 
possession of Dr. A.S. Yanupa (London). That on the Aphorisms 
has been printed, in Persia, in a lithographic edition without 
mention of place or date, but it was probably printed about 1875. 
There is also a Commentary on GALEN’s Anatomy, but the 
authorship of this is uncertain. 

A commentary on the famous Questions on Medicine of HUNAIN 
IBN IsHAQ (54) is preserved in a MS. copy at Leyden (no. 1296). 

A commentary on the whole Canon of IBN SinA (AvICENNA); 
large parts of this important work are now in the British Museum 
Library in London. 

A commentary on [BN SiNnA’s Anatomy; this is the book of 
which we shall have to treat later on. 

The book by [BN AN-Naris which met with the greatest success 
in the Oriental medical world was his “‘ Abstract (Epitome) of 
Avicenna’s Canon” (Mijiz al Qaniin). It exists in innumerable 
MS. copies and has been published in print at least six times in 
India between 1828 and 1906. It was also the subject of a 
series of commentaries and super-commentaries, of which the 
most reputed is that by Naris 1BN ‘Iwap, a Persian physician 
of the XVth cent. A. D. (55). 

We shall not make detailed mention here of IBN AN-Naris’ 
theological, philological, juridical and_ philosophical works; 
several of them are recorded in the biography translated above. 
Very little of this scientific output has survived. The philosophical 
romance, Fadil ibn Natig, is one of the few remainders (56). 


(53) See BrockxeL., I, 493. 

(54) See Sarton, I, 611. 

(55) See SARTON’s extensive bibliography (II, r1ro1 f.). This commentary has 
also been printed in Persia and India. 

(56) Vide supra note 36. 
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E. — IBN AN-NarFis’ COMMENTARY ON IBN SiNA’s ANATOMY 


The work with which our present investigation is concerned, 
is the ‘Commentary on the Anatomy in the Canon of IBN SinA”’ 
(Sharh Tashrih al-Qdaniin li-’bn Sind). We do not know at 
what time of his life IBN AN-Naris wrote this book, but it is 
most likely to have been about the middle of the XIIIth century 
of our era, It is a voluminous work, comprising a commentary 
on the first five sections of Book I of AvicENNA’s Canon 
(al-Kulliyyat), and, in addition, a commentary on the anatomical 
sections which are scattered through Book III of the same work. 
In this way IBN AN-Naris has commented on the whole of the 
anatomical sections of the Canon, as AVICENNA never wrote a 
special treatise on Anatomy. It may be mentioned, in passing, 
that De KoninG, when he translated IBN SiNA’s Anatomy, was 
obliged to adopt the same method (57). 

There are several MSS. of this Commentary in existence 
~according to BROCKELMANN (I, 457) four, but their number 
may be much greater. I used for my edition and translation 
of some short selected extracts the two Berlin MSS. catalogued 
by AnLWwarpT (58) under No. 6272. One of them (Mf. 912) 
was made use of by aT-TaTAwi; the other (Landberg 931) is very 
old and was copied in 730 A. H. (i. e. 1330 A. D.), or forty-two 
years after the death of IBN AN-Naris. I utilised mainly this 
latter MS. which presents more difficulty to the reader because 
it is sparingly punctuated and more closely written than others. 
Precious help was given me, however, by a modern but very 
good MS. which | was able to purchase from Persia in January, 
1933. ‘This copy, written by a Persian physician in 1844, contains 
on pp. 257-785 the entire commentary in clear script and with 
many corrections by collation with another MS., the whole 
showing itself to be the work of a careful and competent medical 
scholar. 

The edition of text and translation was very much facilitated 
by the unselfish help of my friend, Professor JosEpH SCHACHT 


(57) P. pe Koninc, Trois traités d’anatomie arabes, etc, Leide, 1903. 
(58) W. AHLWARDT, p. 538 et seq. 
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(of Kénigsberg, Germany), to whom I am very much indebted. 
I give in the following pages only a part of all the sections that 
we translated, those which show the fundamental idea of IBN 
AN-Naris as well as his manner of reasoning. 


1. — From the Author's Preface. 

(MS. Berlin, Landberg 931 fol., 1 v.). 

In the Name of Allah, the Charitable and Merciful ! 

The excellent Master, the most learned ‘ALA’ ap-Din ABu’L- 
Hasan ‘ALi 1BN ABI’L-HAZM AL-QURASHI, says : 

‘“ After due praise of Allah and prayer for his prophets and 
emissaries—it is at present our aim to examine according to our 
ability the sayings of the Master and Chief Ast ‘ALi aL-HusaIN 
IBN ‘ABDALLAH IBN SiNA—may Allah have mercy on him !— 
concerning the Anatomy of the entire book of the Canon. 
We proceed thus, that we join his sayings in the first Book of 
the Canon to his sayings in the third Book, and this in order 
to have the explanation of the entire Anatomy collected and 
coordinated. The interdiction of the Religious Law and our own 
natural Charity have prevented us from practical dissection. We 
intend, therefore, to rely when studying the form of the internal 
organs, on the explanations of those who were able, before our 
time, to practise this, particularly on those of the excellent GALEN, 
as his books are the best that have come down to us concerning 
this art. He has, besides other things, observed many muscles 
which had never before been perceived. ‘Therefore we rely in 
scrutinizing the form and situation of the organs and so on, 
mostly on his words, except in some few [erroneous] opinions 
where we suppose that they were caused by mistakes of the 
copyists or that his sayings were not based on careful consideration.. 

‘“ After this, we intend composing an Introduction in which 
we shall determine the exact knowledge of this art (Anatomy)...” 

Then follow five introductory chapters dealing with the difference 
in the anatomical form of the organs of animals, the utility of 
the science of Anatomy, the functions of organs and their discovery 
by the aid of Anatomy. In the fifth chapter, some practical 
hints on Dissection are given on the lines of GALEN’s Anatomicae 


Administrationes, Book I. 
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Il. — Anatomy of the Pulmonary Vessels. IBN AN-Natis 
records and comments AVICENNA’s sayings, and then continues 
(fol. 46 r.): 

“We say, however—Allah knows better—: As the production 
of the [vital] spirit is one of the functions of the heart, and as 
this spirit consists of much-refined blood with a large admixture 
of airy substance, it is necessary that the heart should contain 
both refined blood and air so that the spirit may be generated 
out of the substance produced by their mixture; this takes place 
where the spirit is generated, viz. in the left cavity of the heart. 
It is, moreover, indispensable for the heart of man and of such 
animals as have lungs like him, to possess another cavity in 
which the blood is refined in order to become apt for the 
mixture with the air; for, if air is mixed with thick blood, 
it is not possible to form a homogeneous substance out of them. 
This cavity is the right cavity of the heart. ‘The blood, after 
it has been refined in this cavity, must be transmitted to the left 
cavity where the [vital] spirit is generated. But there is no 
passage between these two cavities; for the substance of the heart 
is solid in this region and has neither a visible passage, as was 
thought by some persons, nor an invisible one which could have 
permitted the transmission of blood, as was alleged by GALEN. 
The pores of the heart there are closed and its substance is 
thick. ‘Therefore, the blood, after having been refined, must rise 
in'the artertous vein to the lung in order to expand in its volume 
and to be mixed with air so that its finest part may be clarified 
and may reach the venous artery in which it is transmitted to the 
left cavity of the heart. ‘This, after having been mixed with 
the air and having attained the aptitude to generate the [vital 
spirit. ‘That part [of the blood} which is less refined, is used 
by the lung for its nutrition. 

For this reason the arterious vein has solid substance with 
two layers, in order to make more refined that (the blood) 
which transsudes from it. ‘The venous artery, on the other 
hand, has thin substance in order to facilitate the reception of 
the transsuded [blood] from the vein in question. And for the 
same reason there exist perceptible passages (or pores, mandafidh) 
between the two |blood-vessels}.”’ 

In the following section (fol. 46 v. of the MS.), [BN AN-Naris 
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treats of the “‘ venous artery’ (pulmonary vein) and the aorta, 
and explains that the former is smaller than the latter because 
the vein contains only a little blood while the aorta contains 
the same amount of blood mixed with much airy matter, i. e. 
the ‘‘ vital spirit’ for the whole body. 

On fol. 50 r., the Author repeats the explanation of the thick 
wall of the pulmonary artery, which has very close pores “ so 
that only very refined blood may transsude from it; this blood 
filtered through finds the great quantity of air distributed in the 
cells of the lung and is mixed with it in order to acquire the 
aptitude to generate the vital spirit.” 

On fols. 63 v.-65 r., IBN AN-NaFis speaks of the anatomy of 
lung and heart, and there he repeats in four different places 
the new physiological explanation and the cause of the heart 
having its peculiar shape. He explains it quite in the teleological 
manner of GALEN. 

On fol. 65 r. and v., he then repeats this a last time, while 
he refutes AvVICENNA’s saying that the heart has three ventricles. 
In this, AvICENNA did not follow GALEN but ARISTOTLE, who 
thought that the number of ventricles varied according to the 
size of the animal. IBN AN-NaFis says: “ This opinion is not 
correct; the heart has two ventricles only. One of them is filled 
with blood—that it the right; and the other with [vital] spirit— 
that is the left. There is no passage at all between these two ventricles ; 
if there were, the blood would penetrate to the place of the spirit 
and spoil its substance. Anatomy refutes the contentions [of 
former authors]; on the contrary, the septum between the two 
ventricles is of thicker substance than other parts in order to 
prevent the passage of blood or spirit which might be harmful. 
Therefore the contention of some persons who say that this place 
is porous, is erroneous; it is based on the preconceived idea that 
the blood from the right ventricle had to pass through this 
porosity—and they are wrong! For the penetration of the blood 
into the left ventricle is from the lung, after it has been heated 
within the right ventricle and risen from it, as we stated before.”’ 

At the end of his anatomical considerations regarding the 
heart, IBN AN-NaFis contends that the right ventricle has no 
active movement and that it is unimportant whether one designates 


the heart as a muscle or not. 
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CONCLUSION 


I think that the foregoing few passages already provide the 
proof of Dr. aT-TAaTAwi’s claim that IBN AN-Naris propounded the 
theory of the pulmonary circulation three centuries before MICHAEL 
Servetus. We must not forget, however, that, according to 
NEUBURGER (59), in reality no detached knowledge of the pulmonary 
circulation can be allowed him, as IBN AN-Naris—and probably 
also Servetus—did not accept the passage of the entire volume 
of the blood through the lungs, and as both of them still strongly 
adhered to the antique theory of the “ vital spirit” filling the 
arteries and to that of the centrifugal movement of the blood 
in the veins. IBN AN-Naris based, as he says himself, his com- 
mentary and also his new theory, not on dissections of dead 
human bodies or living animals but on theoretical considerations 
only. In many places in his Commentary he gives wrong 
opinions; if he is nearly right in his theory of the lesser circulation, 
he must submit to the judgment which Bowie (60) passed on 
the discoveries of SERVETUS : 

‘“ ... the only credit due to him is that of having made a very 
happy guess, but one which did not advance the explanation 
further.” IBN AN-Naris did not mention his theory in his other 
works, as far as I was able to study them; and no other Islamic 
author after him spoke of this astonishing theory which challenges 
GALEN and AvVICENNA, the overwhelming authorities of Mediaeva! 
Medicine. It is, however, possible that there will be found some 
traces of IBN AN-Naris’ sayings in some of the many unpublished 
medical MSS. of his friends and pupils which lie in Oriental 
libraries. ‘he foremost medical authorities of the later centuries 
of Islam (e. g. as-Suwarpi, DAwtp aAL-ANTAKi, etc.) are silent. 
As IBN AN-Naris’ works have not been translated into Latin, 
except one of his Commentaries (61), it is improbable that he 
exercised any influence on European medical thought. 


(59) Max Neusurcer, Zur Entdeckungsgeschichte des Lungenkretslaufs. Sudhofts 
Archiv f. Geschichte der Medizin, XXIII (1930), pp. 7-9. 

(60) On the Motion of the Heart and Blood in Animals. By WitL1aAM Harvey..., 
ed. ALEXANDER Bowie. London, 1889, p. XVI. 

(61) Ebenefis philosophi ac medici expositio super quintum canonem Avicennae 
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It is all the more curious to observe that Servetus’ famous 
passage on the circulation of the blood is very similar to 
certain passages in IBN AN-NaFis’ commentary. It reads as if 
it were an extract made from the latter’s work. It is known 
that MicuHaeL Servetus, theologian and physician, inserted 
in his great theological work Christianismi Restitutio a medical 
argument in order to prove the accurateness of the Biblical 
dictum that the soul is in the blood. His book appeared in 1553, 
provoked a great uproar among the Catholic and Calvinist clergy 
and caused the author to be imprisoned and burned alive, his 
book being burned with him, in October, 1553, at Geneva. Copies 
of the book and its reprint are extremely rare, and its contents 
are forgotten, with the exception of the passage on the blood 
which has been frequently quoted. The most important part 
of it reads as follows : 

Generatur (spiritus) ex facta in pulmonibus commixtione inspirati 
aéris cum elaborato subtili sanguine, quem dexter ventriculus sinistro 
communicat. Fit autem communicatio haec, ne per parietem cordis 
medium, ut vulgo creditur, sed magno artifitio a dextro cordis 
ventriculo, longo per pulmones ductu, agitatur sanguis subtilis; a 
pulmonibus praeparatur, flavus efficttur et a vena arteriosa in 
arteriam venosam transfunditur. Deinde in ipsa arteria venosa 
inspirato aére miscetur et expiratione a fuligine repurgatur. Atque 
ita tandem a sinistro cordis ventriculo totum mixtum per diastolem 
attrahitur, apta supellex ut fiat spiritus vitalis Quod ita per 
pulmones fiat communicatio et praeparatio, docet conjunctio varia 
at communicatio venae arteriosae cum arteria venosa in pulmonibus. 
Confirmat hoc magnitudo insignis venae arteriosae quae nec talis 
nec tanta facta esset... ob solum eorum | pulmonum| nutrimentum. 

I thought at first that Serverus might have obtained some 
knowledge of IBN AN-Naris’ book through one of the few 
Mozarabs which existed in Spain about 1500, at the time of 
Servetus’ birth and early education. But the recent critical 
biography of Servetus by GoyANnes (62) proves that the Spaniard 


ab Andrea Alpago Bellunensi ex arabico in latinum versa. Venice, 1547. See 
SarTON, II, p. 1100. 

(62) J. Goyanes, Miguel Serveto, teologo, geografo y medico, etc., Madrid, 
1933, p. 147 et seq. See also Sir WILLIAM OsLeEr’s article on MICHAEL SERVETUS. 
(The Johns Hopkins Hospital Bulletin, vol. XXI, 1910, pp. 1-11). 
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did not begin his medical studies much earlier than 1536, in Paris 
where he studied Anatomy and made dissections under the 
guidance of JOHANNES GUNTHER (GUINTERIUS ANDERNACUS)—we 
remark, in passing, that his fellow-students included AMBROISE 
ParE and ANpRE VEsALE. As SERVETUS never returned to Spain, 
I do not see any possibility for him to have obtained knowledge 
of IBN AN-Naris’ writings. And so I think he made his discovery 
quite alone and independently of the Arabic author. ‘The same 
thing is certain concerning REALDO CoLomBo, who published 
his ideas on the Lesser Circulation six years after SERVETUS, in 
his De Re Anatomica (Padua, 1559). Neither of them realized 
the full implications of their discovery, which was extended in 
the course of the XVIth century by Fasricius’ description of 
the venous valves and by CESALPINUS’ increasingly clear insight 
into the mechanism of circulation of the blood (63). It was 
and still remains the undying honour of WILLIAM Harvey to 
have proved the entire system of circulation; the conclusive 
experimental proof was given by him, not in his famous book 
in 1628, but only in 1651, when he wrote to a German practitioner 
in Hamburg telling him that he had succeeded in propelling water 
from the pulmonary artery to the pulmonary veins in bodies. 
It is now certain that the first of his precursors was IBN AN-NaFis, 
who based his discovery on pure scientific speculation, forbidden 
as he was the opportunity of making dissections even on animals. 


Catro. Max MEYERHOF. 


(63) See the recent survey of the question by P. Capparoni, La storia della 


scoperta della circolazione del sangue. Siena, 1932. 














An Anglo-Norman Algorism of the 
Fourteenth Century 


INTRODUCTION 


During a sabbatical leave from the University of Michigan 
in 1926 to 1927 the writer continued in Europe a work begun 
by correspondence to locate in European libraries early manuscript 
arithmetics in the vernacular. At Oxford was found a thirteenth 
century algorism (1) in French much more complete and of 
greater importance than the only French algorism (2) then available 
in print. At Brussels was found a French algorism (3) of the 
fifteenth century. At Paris a Provengal arithmetic, probably of 
the late fifteenth century, was located. In Florence the earliest 
known arithmetic in Italian (4) was found. 

It was my good fortune to interest in the early French arith- 
metics the late Professor E. G. R. Waters, Professor of Romance 
Languages at Oxford, who published, as indicated in the foot-notes 
above, the text of the first two mentioned algorisms. Professor 
Waters prepared also for a proposed Corpus of French Algorisms 
the translation and notes on the first three sections of the 
Provengal algorism. Since the untimely death of Professor 


(1) E. G. R. Warers, A Thirteenth Century Algorism in French Verse, with 
Introduction by Lours C. Karprnski, Isis, No. 35, Vol. XI, pp. 45-84. 

(2) CuarLes Henry, Sur les deux plus anciens traités frangais d’algorisme et 
de géométrie, Bullettino di bibl. e di storia delle scienze mat. e fisiche, Vol. XV, 
pp. 49-70. The algorism text occupies only some two pages. Vicror Morrer, 
Le plus ancien traité francais d’algorisme, Bibl. Math., 3d Series, Vol. 9, 
pp. 55-64. 

(3) E. G. R. Warers, A Fifteenth Century French Algorism from Liége, 
Isis, No. 38, Vol. XII, pp. 194-236. With two plates. 

(4) Louis C. Karprnski, The Italian Arithmetic and Algebra of Master Jacob 
of Florence, 1307, Archivio di Storia della Scienza, Archeion, Vol. XI (1929), 


pp. 170-177. 
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WATERS in 1930, work on the remainder of that algorism is being 
continued by Professor E. L. Apams of the University of Michigan 
and myself (5). 

Since 1926-1927 the writer has further located at Corpus 
Christi, College in Cambridge a French algorism of the fourteenth 
century, Ms. 133, briefly described by M. R. James in his 
Catalogue of the Corpus Christi College Manuscripts, which is 
the subject of the article by Mr. StauBACH. Some other fragments 
of French mathematical works were located with the aid of 
Dr. DorotHy WaALey Sincer’s bibliographical material on scientific 
manuscripts in English libraries, courteously loaned to me for 
the purpose of my study. 

This algorism occupies the first two leaves and the recto of 
the third, double columns, of the manuscript containing the 
important Scala Chronica by ‘THomMas Gray of Oxford, begun 
in the year 1355. We are indebted to the authorities of Corpus 
Christi College for permission to secure rotographs of the 
manuscript. I am further indebted to the Master of the College 
for the opportunity in September of 1933 to examine the 
manuscript itself and thus to correct several readings obscure 
due to folds in the vellum. ‘There seems to be little doubt that 
the algorism was prepared about the same time as the Scala 
Chronica since the two leaves of the algorism constitue an integral 
part of the first quire of vellum leaves while the handwriting 
and the vocabulary are entirely similar to that employed in the 
Chronicle. 

It is worthy of note that the important collection of manuscripts 
in the Corpus Christi College Library was constituted largely 
by the collection bequeathed to the College in 1574 by Archbishop 
MATTHEW Parker. ‘These manuscripts originated quite certainly 
from the English monastic libraries but the provenance of this 
manuscript has not been established. ‘The fact that the manu- 


(5) Louts C. Karprinski, Early Algorisms in French, (Bologna, 1931), pp. 455- 
458, in the report of the International Congress of Mathematics held at Bologna 
in 1931. Mention should also be made of two French arithmetics of the end 
of the fifteenth century : LYNN THorNbDike, The Arithmetic of Jehan Adam, 
Amer. Math. Monthly, Vol. XX XIII, 1926, pp. 24-28. Arisripe Marre, Notice 
sur Nicolas Chuquet et son Triparty en la science des nombres, Bullettino di 
Bibl. e di Storia d. Scienze Mat. e Fis., Vol. X11, pp. 555-659, Appendice au 
Triparty..., Vol. XIV, pp. 413-460. 
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script was probably written in England is indicated not only by 
the authorship of the Chronicle, but also by the fact that five 
lines in English appear at the end of the algorism and also that 
additional verses in French after the end of the algorism refer 
to English measures. 

So far as the importance and significance of this text ts 
concerned, the first point to be noted is that this document 
completes a chronological sequence with the two French algorisms 
published by Professor Waters. The outstanding importance 
of the early French translations in science has been shown very 
clearly by Dr. Sarton in his Introduction to the History of 
Science (6). It is fortunate to have for. French arithmetic so 
complete a series of these documents as the three now available 
in Jsis, together with the one published by Victor Mortet and 
M. CHaRLes Henry, as noted above. 

The text of this algorism reveals remarkably close adherence 
to the ideas and even the terminology of the other French algorisms 
heretofore published. In the number of fundamental operations, 
six, this algorism follows the two twelfth century algorisms (7) 
which were published with English translation. However, in 
substraction the French algorisms all mention that intervening 
zeros are changed to nines while twelfth century Latin above 
does not. 

There are several minor differences hardly worth any discussion. 
However, the representation of the extra half when an odd 
number is divided by two gives rise to noteworthy differences. 
In our algorism and in the Liége fifteenth century there is the 
idea of a zero with a line through or above it to represent the 
extra half; in the Oxford manuscript two lines of text seem to 
be left out at this point, apparently not understood by the 
scribe. ‘This zero with a line above it actually appears in 
apparently contemporary hand in the margin of our manuscript. 
The reference to a “ strik’’ possibly corresponds to a reference 
in Sacrososco’s Algorismus vulgaris to the “ figure for one-half.” 

Considering the difficulties in attempting to put rules con- 
cerning new forms of fundamental arithmetical operations, into 


(6) Vol. II, pp. 530-531, 540-541, 803, 815-816. 
(7) Louts C. Karprnskt, Two Twelfth Century Algorisms, Jsis, Vol. III, 


Pp. 396-413. 
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verse when the material itself was not too well understood, one 
can only express admiration for the achievement of the unknown 
poet-mathematician. Certainly this document rendered real 
service in making available to a larger audience the mysteries 
of the new Hindu-Arabic arithmetic. 


Ann Arbor, Mich. Louts C. KARPINSKI. 


I. — THe MANUSCRIPT 


§ 1. The text of the Algorism occupies the first four pages 
of the manuscript, from folio 1 v® through folio 3 r®. It consists 
of 275 lines (line 1, unrimed, giving the ten Arabic numerals), 
followed by two lines of Explicit; after this there are five short 
miscellanea, all on folio 3 r®. ‘There are two columns of verse 
to a page, running slightly over 40 lines to a column. ‘The 
handwriting is quite legible on the whole. ‘The principal difficulty 
in transcription arose from the deep crease in the lower half 
of col. b, folio 1 v®°. The readings for this portion, as well as 
for several places where poor lighting makes the rotograph 
indistinct, were assured by Professor KARPINSKI by an examination 
of the original manuscript. 

§ 2. The abbreviations are for the most part normal Old 
French abbreviations. Italics are used to indicate the expansions. 
For figure and articulus see below, IV, § 4. Otherwise, no 
problem of importance arose from the abbreviations. 

§ 3. Professor KARPINSKI has pointed out in the introduction 
that the Ms. must be contemporary with the Scala Chronica, 
found in the same volume. ‘There is no internal evidence, beyond 
the emblem, crown 78 (see III, § 3) as to either date or author. 
There is some linguistic evidence that the text was composed 
at about the time of this redaction (V, § 2). It seems probable 
that the scribe was translating from one of the many Latin 
algorisms that were current at that time, despite the parallels 
cited by Professor KARPINSKI to other known French algorisms. 
There are no word for word parallels, and certain differences 
of arrangement make it very doubtful that the scribe was copying 
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a French text. He seemed not to know the terms digit, compost, 
and article, used in the St. Genevieve text (8) nor the forms’ dot, 
compot, article, found in the XIIIth century text published by 
Waters (9); but preferred the full Latin forms, digitus, articulus, 
compositus (see VI, § 3). The only reference in the algorism 
to a source is indefinite: si dist le liure, line 252. ‘The text 
is in the Anglo-Norman dialect (see IV, V). 


Il. — CONTENTS 


The algorism consists of 137 rimed couplets, mostly octosyllabic, 
preceded by one unrimed line as above noted. Despite a few 
confusing passages, notably lines 253-254, there are no good 
grounds for supposing any lacunae. The following divisions of 
subject matter are indicated by paragraph marks in the margin : 


I. 1- 40; Statement of the value of numbers in their various 
positions; definition of digit, article, and com- 
posite. 

2.  40- 52; The manner of writing digit, article, and com- 
posite. 


3.  §3- 61; Statement of the six fundamental operations. 

4. 62- 93: Addition. 

5 94-119; Subtraction. 

6. 120-125; Doubling. 

7. 126-159; Halving. 

8. 160-215; Multiplication. 

g. 216-275; Division. 

Square root and cube root, which are treated in the two earlier 
French algorisms, are not touched on here (see introduction). 

In two places (lines 60 and 254) the abbreviation no[ta] calls 
attention to a peculiar line. Some of the operations are illustrated 
numerically in the margin; these annotations are largely illegible, 
some due to lack of clarity in the rotograph, as in col. b, folio 1 v® 
and col. b, folio 2 v°; others are bound in, as in col. a, folio 2 r®. 


, 


Opposite line 141, an unhalved one is indicated by the figure 


(8) Morter Victor, Le plus ancien traité frangais d’algorism, in Bibl. Math., 


Vol. 9, Ser. 3, pp. 55-64. 
(9) E. G. R. Waters, A Thirteenth Century Algorism in French verse, in 


Isis, Vol. XI, pp. 49-84. 
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one with a mark over it. Four lines below, the sign for — 
is given: a zero with a mark over it. Opposite lines 162-164 
is the set-up for multiplication : 359 times 42. In col. a, folio 2 v® 
further steps in multiplication are shown. 

At the bottom of folio 1 v® there is an annotation in a cursive 
hand. Unfortunately this is largely illegible, due to the light 
on the rotograph, and I have not been able to transcribe it. 

This text affords an important addition to the available 
scientific material in Old French. It is of interest to the 
literary student as well as to the historian of science, because 
it shows, together with the like works cited by Prof. KARPINSKI, 
the formulation of a practical spirit in the midst of the legendary 
bestiaries, the visionary computs and calendars, the divination 
books, and other less realistic didactic literature which was 
current. However, its poetic merit is not great. The style is 
matter of fact, and the versification has all the looseness of the 
later Anglo-Norman poetry. In this respect, it is perhaps 
excelled by the two Old French algorisms published by Warenrs. 


Il]. — THe MIsceLLANEA 


§ 1. Lines 277-288 consist of four rimed couplets and four 
lines rimed alternately. Lines 281, 282, and 288 are definitely 
short, in other lines hiatus or elision must be allowed. This 
passage is concerned with English measures of length, discussed 
below (§ 4) in connection with a similar passage in English. 

The 13 C. Latin Ms. described by STeeve (9?!) (Bibl. Nath. 
Lat. 16089) contains on fol. g1 v® a short passage on measures. 
However, it skips directly from grains to feet, associates the 
pace with milites antiguos, then goes off into a discussion of 
angles and perpendiculars. We cannot see too close an anology 
with our text. 

§ 2. Lines 289-300 consist likewise of four rimed couplets 
and four lines rimed alternately. ‘The majority of these lines 
are long. ‘The section discusses English (or Anglo-Norman) 
measures of area. The acre here defined seems to contain 
160 square perches, the largest acre known to the Old French 


(9”'*) Ropert STEELE, Roger Bacon as Professor, in /sis, vol. XX n®, 58. 


(Nov., 1933), P- 53- 
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dictionaries. Of those consulted (10), only the Dictionnaire 
Historique of the Académie Frangaise records as large an acre: 
Chascune acre contient wit vinz perches. (Charte de 1308.) 
This corresponds to the modern acre of 160 square rods, except 
that the perche is 18 feet, the modern rod, 16 1/2 feet. 

§ 3. Lines 301-304: Four lines, rimed alternately. The first 
lines are perfect octosyllables, the fourth may or may not be 
depending on the pronunciation of the numeral 78. The passage 
is a sort of envot, and is the only passage of the entire 328 lines 
which has any poetic merit. The symbolism of the crowned 
78 raises a question. In the margin is a crown, with this 
number written below it. The solution of this symbol might 
offer some clew as to the authorship and date of the work. 

§ 4. Lines 305-309 are in English, rather clumsily rimed. 

The first three lines correspond with lines 281-282 above, 
concerning the number of feet in a pace, and the number of 
paces in a lue, or forlong. ‘The mile is given as of eight forlongs, 
that is, 5000 feet; two miles equal a l/encke. However, the text 
in French, (§ 1, above) corresponds only as far as the pace. 
125 pas make a lue, which corresponds to the forlong. Apparently, 
two /ues make a French lencke, that is, 1250 pees as opposed to 
10,000 feet by the English calculation. However, it may be 
that the author has taken Jue in two senses. I have suggested 
in the translation a possible reading that would remove the 
apparent contradiction of these two sections (11). 

§ 5. Lines 310-328: The first four lines are rimed; if intended 
to be octosyllabes, they are imperfect. The remainder of the 
passage is in prose. Lines 310-313 paraphrase lines 60-61 of 
the algorism. The prose portion is a gloss on lines 12-25, 
concerning the value of a figure according to its position. 
Nothing essential to the comprehension of the algorism is added, 
though apparently the scribe’s intention was to clarify the rimed 
version. 


IV. — VERSIFICATION 
§ 1. In checking the metrical system of this text, I arbitrarily 


(10) See Vocabulary. 
(11) Also, see Vocabulary, lue and lencke. 
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considered as the norm the following: 1° hiatus between words 
ending and beginning, respectively, with a vowel; 2° uw or 7 with 
a, 0, or e within a word, makes one syllable, whether originally 
a diphthong or not; 3° neutral e at the end of the line does not 
count in the eight syllables. The only virtue I claim for this 
procedure is that it gave a point of departure. 

In spite of the attempt made to analyse the metrics, or rather 
as a result of that attempt, the following observations by JOHAN 
VISING (12) must be considered as applying here: 1° the 
pronunciation of atonic e, hiatus,and elision, are uncertain; 2° in 
the later period, the poet was often satisfied if he wrote lines 
of approximately the same length; 3° neutral final e in the rime 
word frequently counted as the eighth syllable (see § 7, below); 
4° hence, application of French rules of hiatus and elision is of 
little force, where the value of neutral e is uncertain. VISING 
allows the possibility of such hiatus as de els, de autre, etc. (see § 6, 
below); 5° rimes such as moster: pere are to be allowed (see § 2, 
below). 

§ 2. The rimes are on the whole normal Old French rimes. 
There are thirty feminine couplets, and eight which are mixed. 
The latter cases serve to indicate (as more completely shown 
below) that the author had no strong feeling for or against the 
final neutral e. ‘These couplets are 34-35; 102-103; 140-141; 
166-167; 202-203; 208-209; 238-239; 260-261. Such rimes are 
considered normal in Anglo-Norman (13). ‘Two successive 
couplets have the same rime in 10-13; 164-167; three successive 
couplets have the same rime in 54-59. In four couplets the rime 
is reduced to assonance : 84-85; g0-g1; 144-145; 244-245; also 
perhaps 158-159 (see V, § 2, 1, below); 86-87. A paragogical e 
occurs in significationne 28 to rime with donne (Ms. donnez), 29; 
in appresse, 47, to rime with dresse, 46. Five false rimes offer 
difficulties : 52-53; 138-139; 160-161 (cf. 164-165); 200-201; 
196-197. Nine cases illustrate that final z= frequently has the 
value of s : 6-7; 60-61; 16-17; 108-109; 34-35; 246-247; 254-255; 
100-101; go-g1 (see VI, § 1; § 10). 


(12) Anglo-Norman Language and Literature, London, Oxford Univ. Press, 
1923. Language and Literature Series, pp. 79-86. This book is a most useful 
summary and survey of the field. 

(13) VISING, op. cit., p. 86. 
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§ 3. Neutral e within the line. A marked Anglo-Norman 
characteristic of this text is the discounting of final neutral e 
within the iine, even when before a word beginning with a 
consonant (14). The clearest case is that of the word figure 
(abbreviated fig" in every case). In only two clear cases is it 
given the full three syllable count (198, 200); also possibly in 
107, 213, 248. The neutral e is discounted before a consonant 
in 8, 29, 66, g1, 108, 122, 128, 134?, 230, 241, 243, and seems 
to be elided in 15, 159. In the plural, figures (written in full 
in 4, abbreviated figs elsewhere) counts as two syllables in 71, 
93, 119, 184, 237; as three syllables only in 239. The neutral e 
is discounted in nombre, 30, 111, 168, 242, 274; nombre[s] (Ms. 
nombrez), 212; nombres, 218; cifre, 11?, 25, 105, 153, 192, 209; 
cifres, 114; garde, 130, 234; altre, 159, 186; signe, 140; lyne, 127?; 
lynes, 96; amonte, 207; graindre, 219; nonnes, 31; there are four 
double cases : cifre... primes, 47 and 79; darraine... darraine, 244; 
meisme... nombre, 214. Note also the feminine forms un (VI, § 4), 
el, els (VI, § 8). ‘The neutral e is counted, however, in about 
an equal number of cases: nombre, 41, 163, 173, 185, 193, 261, 
272; nombres, 43; cifre, 26, 87, 89, 116, 145, 204, 206; garde, 80; 
cf. also graindre, 98, maindre, 99, which are in rime. 

§ 4. Abbreviations counted as written. Doubt is thrown on 

the count of 2nd person plural endings, as in 66, 71, or on 
counting of elision or hiatus, or discounted neutral e, as in 149, 
155, by the author’s tendency to count abbreviations as written. 
This is clearly shown by lines 60 and 61: add. subt. medi. 
4 syllables; du. di. multi. = 4 syllables; also by line 78, where 
the abbreviation Jess. serves not only to make the syllable count, 
but also to rime with apres, 79. ‘The author’s favorite, however, 
is fig*T, which counts as one syllable in 103, 149, 155, 164, 183, 
202, 207, 228, 251; and fig®s, one syllable in 178, 247. 

Articulus is a close second to figure. It is regularly abbreviated 
articls. ‘The barred / stands for ul (cf. forms of mltiplier in 176, 
177, etc.), but the long hooked s, indicating us, is never used 
with this word. Articulus is rimed with compositus, 38-38; 
with digitus, 76-77; and is once written articulus, 51. Hence, 
it seems necessary to transcribe always the four syllable form. 


(14) VISING, op. cit., p. 79. I have given full references for this phenomenon, 
as it seems to have been left an open question by students of the dialect. 
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Like figure, however, it apparently may be given the count 
necessary for the line in which it stands; the natural tendency 
for the post-tonic. vowel to drop, particularly between c and /, 
makes the 3 syllable count acceptable, as in 33, 35, 47, 81; it seems 
to have 4 syllables in 46, 51, 78, 190, 199. 

§ 5. Hiatus. The noun termination -ion is counted as two 
syllables or as one, with about an equal number of cases each 
way. With hiatus: significationne, 28; addicion, 54, 68, 223; 
subtraccion, 55; duplacion, 56; mediacion, 57, 126; diwision, 59, 
254; condicion, 69. Also quociens, 261, 271. Without hiatus: 
Addicion, 62, 82, 117, 124; subtraccion, 94; duplacion, 120; 
diuision, 216; quociens, 255, 262. 

Other nouns: die, 13, 16, 19, 72, 75, 144, 263; Meu, 50; 
chief, 83. On the other hand, we (1 syll.) 21, 27, 45, 77, 195, 
203, 208, 263; lieu, 259; chief, 180. 

Verbs : Here as above the author seems to use perfect liberty 
in counting personal endings, and even an infinitive with a vowel 
stem. ‘The cases are approximately evenly divided between hiatus 
and elision. 

3rd. sing. pres. ind.: survient, 44, 194; vient, 78, 204, 206; 
couient, 220. Without hiatus: survient, 123, 203; vient, 48, 74; 
couient, 31, 89, 143?, 259. 2nd. plur. ending: passietz, g2, 118; 
ouhtiez, 135; medyrietz, 137; oghtriez, 171; votlietz, 166, 170, 
253; escriuietz, 49, 191, 231; purpensietz, 40. 

Without hiatus : passietz, 174; voilietz, 94, 120, 160, 217, 268; 
escriuietz, 96, 104, etc.; metterietz, 66; addietz, 71; auiez, 182, 
211, 225; wrietz, 123; gardiez, 136, 266; oblietz, 266; escriuertetz, 
154; multiplietz, 201, 270; doutiez, 210; mettiez, 219. Infinitives : 
medier, 129, 142; multipliere, 160, 165?; but without hiatus, 
medier, 107; multiplier, 176, 186. Future stem: signifiera, 20; 
but salliera, 193. Past participle: medyee, 141, mediee, 156. 
Present participle: multipliant, 163, 174, 180, 185, 198; but 
multipliant (3 syll.), 192, 195, 213?. 

Other words : fiers, 9, 19, 56; tiel, 69, 157; stiant, 75, seuant, 
243, stiand, 233; luy, 110, 143 (see note); noéff, 16, 252; nient, 
131; lotir, 239; rien, 265. Without hiatus: tel, 15; swant, 29, 
107; ensuant, 93, 119; luy, 148, 203, 205; nient, 141; rien, 26, 105. 

The following cases are less certain: faitez, 68; céaus, 43 
(cf. ceaux, 12); piiis, 51; fiiist, 273; bien, 67; poietz (3 syll.) 229; 
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aueignduroit, 147; surueignant, 258 (cf. sureigniantz, 3 syll., 212). 

§ 6. Elisions. 

1. Elision is less frequent than hiatus. The clear cases are 
almost all of final neutral e before a word beginning with a vowel : 
ge un, 25; tanque un, 24, 34; estre ouel, 101; lyne a, 121; ete. 
Other cases are sa office, 35, 45; st asquisiste[z], 255; serrai 
escript, 256. There is a total of about 23 clear cases of such 
elision. More often such juxtapositions were counted as separate 
syllables: ge el, 18; si en, 17; ge un, 11; cifre appellerietz, 11; 
etc. (cf. § 1, above). Some difficulty in determining the author’s 
use of elision is caused by his frequent discounting of a final 
neutral e before even a consonant (cf. § 1, 1; § 3, above), and 
by his capricious counting of the abbreviated figure and other 
words (cf. § 4, above). 

2. In the following cases the author seems to discount a 
neutral e within the word: illo(e)ques, go; escriu(e)rot, go; 
escriu(e)rietz, 154; descriu(e)re, 40 (cf. escriure, 161, 253); 
leu(e)roi, 172, 214, 275; seru(e)roi, 267; possibly also joign(e )retz, 
149. On the other hand, escriueroi, 4 syll., 76; denerois, 3 syll., 
88; prouera, 3 syll., 117. 

3. In 29, 107, suant has 1 syll.; but 2 in 75, 243, 233. 

4. In a few cases the author apparently elided a semitonic 
or intertonic stem vowel with the vowel of the ending: poets, 
102, 106?; devoietz (2 syll.), 102; potet (rimed with soit), 135; 
sotet, doiet, 263, 262; potetz (1 syll.), 235, 240; pussotent, 238; 
auotetz, 264; however, poent, 101, and votetz, 168, have 2 syll. 
each. 

5. Ouesk appears to be 1 syll. in 249, but ouesque counts 
as 3 syll. in 145. Likewise desouel may be counted as 2 syll. 
in 152, but as 3 syll. in 134, 146. Cf. ouel, 101, and oueil, 131, 
132, 2 syll. in each case. 

§ 7. Lines remaining irregular. About thirty-nine lines remain 
irregular; of these, obvious emendations correct three 42, 73, 29. 
See notes. Line 254 is apparently corrupt. Six syllable lines : 
100, 137. Seven syllable lines: 38, 46, 95, 190,217. Seven 
syllable lines including a hiatus: 20, 59, 129, 185, 233, 273. 
Seven syllable feminine lines (possibly counted as eight? See 
above, § 1, 3): 7, 23, 52, 61, 87?, 150, 196, 260, 272. Nine 
syllable lines: 109, 154, 215, 225, 226. ‘Ten syllable lines : 
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121, 127, 155?, 167, 176, 181, 187, 262. 

Since only the three lines emended, and line 254, are at all 
incomprehensible, it is to be concluded from this high proportion 
of irregular lines that the poet accepted approximate equality 
of length as sufficient. (See above, § 1, 2). 


V. — LunoGuistic PECULIARITIES 


§ 1. Phonological peculiarities common to Norman and Anglo- 
Norman dialects. (1 have followed the summary given by 
VISING (15) in pointing out these traits). 

1. 0 or u istead of ou, eu, of central French: Pur, 109; 
purpensietz, 40; curret, 36; escotiez, 86; dublietz, 122; oghtrietz, 
171; demur, 205; dutiez, 210. 2. et for ot: creiste, 196; cheirra, 
192, 197; stett, 230; however, the relative lateness of the text 
is indicated by the reversion to of in many forms: devois, 109, 
110, etc.; pussotent, 238; trot (for tres), 175 (16). 3. Confusion 
of ain and etn: attendre, 170, rimed with maindre, 171. 4. te 
for e: dteuz, 218, 245, etc.; tropsovient, 235; titel, 279, etc 
5. Fall of pretonic e: see several examples under versification, 
(IV, § 6, 2). The decay of declension is also characteristic. 
(See VI, § 1.) 

§ 2. Peculiarities cited by VISiNG (17) as especially Anglo-Norman. 

1. Phonology: e for ie: maner, 30, 177, etc.; primer, 72, 75. 
77, etc. In general, however, the contrary tendency is evident 
(§ 1, 4) ; confusion of u and o: chescon, 12, 53, etc.; confusion 
of wu and wi: suant, 28, 75; nult, 158, rimed with ensuyt, 159; 
fall of posttonic e in rimes; neutral e not counted in interior of 
verse : numerous examples under Versification, IV, § 2, § 3; 
confusion of # and n: veignont, 114; veignant, 126; aveignduraoit, 
147;" meignyere, 166; teignerai, 209; th for t: southrere, 119. 
2. Morphology: the forms of the definite article, lu, lu, cited 
by VIsING, do not occur; an analogous form, however, is the 
frequent du for de, 41, 60, etc ‘There are a few cases of the 
shift to the conjugation in -er: failler, 167; escriere, 164; 
descriuere, 40; and at least one sigmatic preterite: fuist, 273. 


(15) VISING, op. cit., p. 28. 
(16) Iprp., p. 32. 
(17) Ipip., pp. 29-31. 
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3. Syntax. The use of tonic instead of atonic personal pronouns 
is very common. (See VI, §g.) 4. A few orthographical traits : 
soeul, 248; pee, 280, pees, 281, 292; subtreere, 228; poustee, 157. 
5. A few forms of vocabulary are close to Anglo-Norman forms 
cited by VISING: chescon, 12, 53, etc.; unkore, 289; ouesque, 145, 
ouesk, 249; also ceo, 117; ceaux, 12; ceaus, 43. 


VI. — FuRTHER LINGUISTIC PECULIARITIES 


§ 1. The case distinctions have entirely disappeared, singulars 
being regularly without s, plurals with s (or s: totez, 115; 
foitz, 250, 252, etc. Cf. the rimes, s with z or sz, IV, § 2). 

There is one plural without s: espece, 52. 

§ 2. Due to the weakness of final neutral e, the agreement 
of adjectives is sporadic. The ordinals do not have a feminine 
inflection : la primer, 8, etc.; la second, g, etc. Bon garde, 80; 
bone gard, 162. ‘The author does generally observe the agreement 
of past participles, when used as adjectives or with the auxiliary 
estre: la un... outhee... serrai contee, 150-151; la disme mediee, 
156; la figure... serrot rafuie, 202. 

§ 3. The Latinisms algorismus, digitus, articulus, compositus, 
indicate that the scribe was not familiar with other Old French 
arithmetical texts. (See I, § 3.) There is one case of a Latin 
accusative : digitum in digitum, 167. 

§ 4. The articles are usually, masc., le, les, fem., la, les; 
le occurs twice with figure (243, 200); the feminine singular 
article contracts sporadically: del figure, 107, 198; au figure, 
29, 108, 128; al altre figure, 186; l’ordre, 125. 

The indefinite article is, masc., um; fem., un. Une occurs 
twice in the miscellanea, but not in the algorism : un altre figure, 
159; un cifre, 11, 25, ete. 

§5. The possessive adjectives are those normal to Old French : 
son, sa; lour; vostre. 

§ 6. ‘The demonstratives are cel, (masc. and fem.), icel; plural, 
ceaux, ceaus, (masc. and fem.); queste lesson, 63. 

§ 7. The distributive chescon is also invariable : chescon figure, 
66. 

§ 8. The subject pronouns: the first person singular is zeo, 
183; second person plural, vous, 10, 22, etc. The third person 
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pronouns are usually, masc. il, ils; fem., el, els; il is feminine 
in 14, 132; els, on the other hand, is masculine in 221, 222, 223. 

A proclitic 7 for i is found in icouient, 130, 143, 234; tsort, 
43; ylient, 195; proclitic z for ils in tsont, 5, ysont, 218. Enclisis 
of i] occurs once: quel coutent, 8g ; the subject pronoun is 
omitted once, with couient, 31. 

§ g. Object pronouns: we find /wy crowding out all other 
third person forms; it is disjunctive, du lwy, 110, etc.; direct 
object, 85, 132, 143, 205, etc.; indirect object, 153. Only once 
do we find /e, (referring to /a remaint), in 266; it is direct 
object. 

Sot occurs as the tonic reflexive in 53, s’ as the atonic reflexive 
in 46. 

§ 10. The verb system is not very completely represented 
in this text, the majority of the forms being second person plurals. 
It is difficult to distinguish between futures and conditionals, 
and present indicatives and subjunctives, because of the uncer- 
tainty of the diphthongs ez, ze, oi, of the value of # and n, and 
of the value of a final neutral e, omitted or written. (See IV, § 1.) 

The forms entendes, 6; escriueroi, 76, go; devois, 109, 110, 228; 
dirrois, 8; deuerois, 88, are all second person plural. Even in 
the face of deuoitz, 102, 243, I have regularized only to the extent 
of adding an s to escriuerot. Solaistes, 111, and votste, 155, are 
second person plural, past definite; I have regularized these to 
solaistez and voistez, in view of comensaistez, 215; miestez, 274; 
fiestez, 275; and fistez, 187. However, as pointed out above, 
the scribe frequently interchanges s and z. (IV, § 2; VI, § 1.) 

The third person singular, future indicative of estre offers a 
peculiarity : it is serrat in 81, 82, 95, 98, 151, 207, 217, 256; 
serray, 144; serroi, 72, 202, 224, 260, with no clear evidence that 
it is conditional. Serra occurs in 116, 140, 173, 177, and serront 
in 222. Estre is the only verb which has this variation, except 
one occurrence of teignerat, 209. 

§ 11. The preceding remarks are, in general, confined to the 
text of the algorism. ‘The miscellanea offer one or two additional 
points, as the form feonnt, 278, 280; the feminie une, 284, 293 (18). 


(18) Some of the above peculiarities have been pointed out by EMILe Buscu 
(Laut- und Formenlehre der anglonormanischen Sprache des XIV. Jahrhunderts, 
Greifswald, 1887) and by Henry Morsy (Glossaire comparatif anglo-normand, 
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ALGORISMUS 


— 10.9.8.7.6.5.4.3.2-I. a ot 
Cest art algorism hom apele 
Vn art d’aconter bon e bele 
En quel disz figures sont apprendre 
5 Et de quel sors isont entendre. 
Entendes que de party dextre 
Connt cest art vers la sinestre 
Un la primer figure dirrois 
Deuz la second; la tiers trois. 
10 T'anque a darraine vous venietz 
Qe un cifre appellerietz. 
Chescon de ceaux, si bien dirretz, 
Si en primer lue mettez 
Il signifiet tansolment 
15 Ffors que a tiel figure apent. 
Si en second lue soit mis 
El signifiet tantfoitz disz | 
Qe el signifiet deuant. | 
Mes en tiers lue prochant ; ; 
20 Cent el signifiera. 
Le quarte lue mile auera. 
Et si incontrez vous sans gyle 
Par disz, par cent et par mile 
Tanque a darraine vous venietz. 
25 Qe vn cifre vous appellerietz, 
La cifre rien signifiera 
Mes un lue el ocupera. 
Mes significationne 
Au figure suant la cifre donne. 
30 ‘Trois maners du nombre sont apprendre 
Les nonnes de quels couient entendre. 
Le primer nonne est digitus 


Caen, 1889. Introduction); but, compact as it is, the summary by VISING is 
the most helpful. 


Line 29: donne: Ms. donnez. 
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IV 


(Iv. 
ADDITION] 


Lines 42-85 incl. are partially obscured by a wrinkle in the Ms. 
are due to Prof. KARPINSK:. 

Line 46: s’adresse: Ms. sa dresse. 
in the lett margin, no[ta]. 


Line 61: 
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Articulus et compositus. 

Digitus dirretz tanque a disz, 
Et dunk articulus tient sa office 
Et curret par disz ouelment 
Par vint, quarrant, mile et cent. 
Quelly est compositus : 

De digitus et articulus. 

Si vous purpensietz descriuere 
Un nombre du table ou de liure 
Ainsy vous [tenetz] bien a droit 
Quel de ceaus nombres isoit. 

Si le digitus suruient 

En primer lue sa office tient. 

Si articulus sus s’adresse 

Un cifre primes, articulus apresse. 
Si compositus vient auant 

Vous escriuietz maintenant 

En primer lieu digitus 

Et puis apres articulus. 

En cest art sont sisz espece 
Chescon par soi tient sa office. 
La primer est addicion. 

La second est subtraccion. 

La tiers est duplacion 

La quart est mediacion 

La quint est multiplicacion. 

La sism est diuision. 

Add. sub. medi. du partie dextre 
Du. di. multi. du sinestre. 

Si voilietz faire addicion 
Prenez garde a queste lesson. 
Dieuz lynes scriueretz vraiment 
La vn sous laltre ouelment. 

Et chescon figure metterietz 
Soutz altre, si bien sacetz. 





{fol. Iv* 
col. b.] 


The readings 
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Donk faitez addicion 
De soutz tiel condicion 
70 Qe si digitus ferietz 
De les figures quels vous addietz 
En primer lue serroi mis 
Digitus cel est la pris. 
Si compositus vient auant 
75 En le primer lue suant 
Escriueroi[s] vous articulus 
Et en primer lue digitus. 
Si articulus vient du less 
Un cifre primes; articulus apres. 
80 Mes prenez bonf[e] garde tandis 
Coment articulus serrai mis: 
Il serrai mis en addicion 
En la chief son compaignon 
Qu[i] par soi meisme estoire nult 
85 Si nul compaignon luy ensut. 
Or escotiez a mon diste : 
Si un cifre soit escrit[e] 
Par quel vous deuerois ouerr 
Quel couient la cifre ouhter, 
go Et illoeques escriueroi[s] vous 
La figure du sus ou de soutz. 
Puis apres passiez auant 
Addere les figures ensuant. 
Si voiliez faire subtraccion 
g5 Cest serrai vostre lesson. 
Escriuietz dieuz lynes maintenant 
Sicom la lesson diste deuant. 
De sus serrai un nombre graindre 
Et de soutz le nombre maindre. 
100 Ou de soutz, ou de sus 
I poent estre ouel tot deuz. 
Donk si vous poetz vous deuoietz subtrere 


[V. 
SUBTRACTION] 


Lines 87-89: in 1. marg., a numerical illustration, bound in. 
Lines 95-98 : in 1. marg., a numer. ill., bound in. 


137 


[fol. 2°° 
col. a.] 
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HALVING] 
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Lines 100-102: in l. 
Line 111: 
Lines 120-121 : 
Line 125: ensenia: Ms. enseniets. 





solaistez : Ms. solaistes. 
in |. marg., numer. ill., bound in. 
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La primer figure de la primer 

Ceo que remainte escriuietz bien; 
Vn cifre si remainte nul rien. 

Si primer de primer treer ne poetz 
Un del figure suant ouhtiez 

Quel un au figure deuant mis 
Deuois conter et tener pur disz. 
Et du luy deuois subtrere 

Le nombre com vous solaiste[z] faire, 
Et escriuietz la remenant 

Sicom la lesson diste deuant. 

Si cifres veigniont du vostre faite 
Quant vous hauietz totez subtraite 
Chescon cifre noeff serra, 

La addicion ceo prouera. 

Puis apres passietz auant 

Southrere les figures ensuant. 

Si voilietz faire duplacion 
Escriuietz vn lyne a vostre lesson, 
Puis la primer figure dublietz 
Et ceo que suruient escriuietz 
Selon que lordre de addicion, 
Vous ensenia en sa lesson. 

Si mediacion soit veignant 
Escriuietz vn lyne sicom deuant 
Puis irrietz au figure primer 
Pur icel a medier. 

Mes prenez garde kar i couient 
Si el soit oueil ou nient. 

Sil soit oueil luy medietz, 

Et que remaint donk escriuietz. 
Si la figure desouel soit 
Ouhtiez vn quel ne poiet 

Estre medye, mes bien gardiez 
Qe vous medyrietz 


marg., a numer ill., bound in. 


. 


(fol. 


col. 





2° 
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(VIII. 
MULTIPLICATION] 


140 


160 


165 


La vn quel vous hauiez ouhtey. 

Ffaitez vn estrik de surluy 

Quel serra signe du verité 

Qe la est un nient medyée. 

Si la vient un a medier 

I couient luy tot outher; 

En son lue serray escrit 

Vn cifre ouesque vn strik. 

Si la second desoueil soit 

Sicom il aueignduroit 

Vn de luy vous outhoirietz 

En cine ad figure deuant joignerietz 

Kar la vn deuant outhée 

Ad luy pur disz serrai conntée. 

Sil second soit desouel virtue 

Vn cifre luy konstera de son lue 

Et cine escriuerietz maintenant 

Ad la figure que voiste[z] deuant 

Pur la disine mediée, 

Kar el est du tiel poustée. 

Vn cifre estoire iammes ne nult 

Mesk quant vn altre figure ensuyt. 
Si vous voilietz multipliere 

Dieuz lynes vous deuietz escriure 

Mes prenez bone gard a tant 

Ke del nombre multipliant 

La primer figure deuietz escriere 

Soutz darraine a multipliere. 

Si vous voilietz bien meignyere 

Digitum in digitum sans failier. 

Par quant le grayndre nombre voietz 

De deinz diz est bien regardietz; 

Si la vous voilietz attendre 

Tantfoitz oghtrie[z] vows le maindre 

De son disme et puis leuera 

Le nombre verrai que serra. 


Line 141: in rt. marg., a figure 1. 
Lines 144-145: in rt. marg., zero with a line above it. 


Lines 163-165: in rt. marg., numer. ill. , 3°" 


139 











140 


175 


180 


190 


195 


200 


205 


Lines 191-193: i 
Lines 195-197 : 
Lines 202-204: i 
Lines 206-208 . 
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Passietz or en multipliant 

Qe est troi dure a luy prouant. 

La darraine del nombre a multiplier 
Serra multiplie en tiel maner : 

Par touz les figures quels sont enbas, 
Si dist la lesson du cel cas. 

Et del chief del multipliant 
Escriuietz le nombre quel port auant. 
Et quant vous auiez multiplie 
Meisme la figure sicom ieo dye 
Excriuietz les figures auant 

Del nombre multipliant 

Al altre figure a multiplier, 

Et faitez sicom vous fistez son frer. 
Mes prenez garde en cest reson, 
Totdiz en multiplicacion 

Si articulus sus leuetz 

Sicom ieo dye escriuietz : 

Del multipliant la cifre cheirra 

Le nombre outre salliera. 

Mes zi digitus suruient 

Del multipliant son lue ytient. 

Si compositus sus creiste 

Digitus cheirra sur la teste 

Del figure multipliant 

Articulus outre salliant. 

Quant [par] le figure gest soutz mis 
Multiplietz laltre qest sus siess 

La figure de sus serroi rafuie 

Ceo que suruient en lue du luy. 

Si vn cifre vient de sure 

Vous luy passerietz sans demure. 

Si vn cifre vient en bass 

La figure amonte serrai durass 

Et en meisme le lue de luy 


[fol. 2¥° 


col. a) 
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La cifre teignerai sa partie. 
210 Si vous en dutiez de la cas 
Qe vous auietz bien faite ou pas 
Diudez le nombrez surueigniantz 
Par les figures multipliantz 
Et meisme le nombre leueroi arer 
215 Au quel vous comensaistez primer 
— Si voilietz faire diuision 
Cest serrai vostre lesson. SG 
Escriuietz dieuz nombres quels que ysont 
Et mettietz le graindre nombre amont. 
220 Ceo couient il bien recordre : 
Coment els serroint mis en ordre. 
Els serront mis en cest lesson 
Come els sont en addicion. 
Darraine soutz darraine serroi mis 
225 Sicom deuant vous auietz apris. 
Puis comencez a partie sinestre 
De diuidier, si uult il estre. 
La figure de soutz deuois subtreere 
Tantfoitz com vous poietz faire 
230 De icel figure que sieit de sus. 
Mes escriuietz la surplus 
La ou que lordre vous comand 
En la lesson en suand. 
Mes prenez garde, kar icouient, 
235 Vous poietz subtreer luy tropsouient; 
Pur ceo gettiez deuant vos ieus 
Qe touz laltres figures de ius 
Pussoient tantfoitz estre subtrest 
Del figures sur lour teste. 
240 Mes si vous ne poietz diuider 
La primer figure del primer 


Lines 206 209: cf. Waters: A fifteenth Century French Algorism, p. 222, 
298-99 : Se cyfre est desos, si le mes 
: Deseur lis ses lieu vuis est. 
Line 227: uult: Ms. nult ? 
Lines 239-41 : in rt. marg., numer. ill., illegible. 
Line 240: in |. marg., a mark similar to contraction used in no[ta}. 














142 ... 


245 


260 


265 


27 


Lines 247-249: 
Line 248: in l. 
Lines 252-254: 
Line 254: in I. 
Line 258: in l. 
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Mettez le nombre de soutz auant 
Ad le primer figure seuant. 

La primer figure deuoietz donc 
Subtreer de laltres dieus amont 
Issink que vous tantfoitz subtreez 
Les altres figures que sont apres. 
Si vn soeul figure auient 

Onerer ouesk luy, il couient. 

Sie plusours foitz vous poirietz 
Subtreer vn figure si bien sacez 
Ky noef foitz, si dist le liure, 

Si la vous voilietz escriure 

De diuision du gentz. 

Si asquiste[z] vn nombre quociens 
El serrai escript en chescon houre 
Amont la primer diuisoure. 

Si vn sault soit surueignant 
Mettez vn cifre en lieu vacant, 
Quel serroi sa residence 

Venant le nombre quociens, 


Ky le quociens perisschier ne doiet; 


Sanz ky le lue vacant soiet. 
Quant vous auoiez diuisie bien 
Si la remaint asonn rien 

Le gardietz bien, ne oblietz pas, 
I] serueroi vous en altre cas. 

Si vous voiliez prouer cest cye, 
Ke vous haietz bien departye, 
Le diuisoure multiplietz 

Per quociens, et suraddietz 

Ad le nombre multiplie 

Cest quel fuist deuant gardie 

Et le nombre quel primer miestez 
Sus leueroi si bien le fiestez. 


in rt. marg., numer. ill., illegible. 


marg., a mark similar to contraction used in no[ta}. 


in rt. marg., numer. ill., illegible. 


marg., no[ta]. 


marg., a mark similar to contraction used in no[ta]. 





[fol. 3° 
col. a] 
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Explicit ars subtilis computandi que dicitur 
[Algorismus. 


‘THE MISCELLANEA 


§ 3 graynes d’orge en mye l’espye 
Ffeonnt vne ruche la voirs vous dye. 
10 ruche de tiel factoure 
280 Ffeonnt vn pee de leal mesure. 
5 pees vn pas feonnt 
125 pas vn lue sont 
Vn lue d’engleterre dublée 
Vne lencke en france est appellé 
285 Ky cest art volt bien garder 
I] poet connter leggerment 
Quant graynes dorge poent ioesere 
Ent 20 Lues ou en 100. 


§ Escotiez vnkore leal fitz a moy 

290 La mesure de terre vous plus dirroi 
Vn perche contient de leal mesure 
18 pees sanz plusours 
Vne acre de terre contient atant 
De fyne a fyne perchez 40 

295 Et detrauers si bien le serchietz 
Contient lacre fors 4 perchez. 
Si poet il bien estre prouee 
Quantz de leures poent seer 
A mettre chescun en vn pee 

300 Par mye vn tiel acre de terre. 


§ Dieux soit ou vous quant vous alietz 
Et de vos malx vous doynge pardonne 
Pensez de moy quant meux porretz 
Qe 78 hauetz a nonne. 


Line 283: d’engleterre : Ms. dengletr ; cf. terre, abbr. tre, 298, 305. 
Lines 301-304: in rt. marg., a crown over the numeral 78. 


143 
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§ 305 Ffyue fete maken a pase 
A hundreth twenty and fyue 
Pase a forlong mase (make). 
Aght forlong maken a myle 
Two myle a lencke withouten gyle. 


§ 310 Adder, southrer et medier 

A partye destre doit comencer. 
Duplier, multiplier et diuider 
A sinestre tynent lour inister. 
Une figure mis en le primer lieu signifie 

315 Tant soulement soi meismes; el second 
Lieu signifie disz foitz soi; el tiercz lieu 
Centfoitz soi; en le quart lieu milfoitz 
Soi; el quint lieu disfoitz milfoitz; 
El sisme lieu centfoitz milfoitz 

320 Soi. el septisme lieu milfoitz 
Milfoitz soi; en le octisme lieu 
Disfoitz milfoitz milfoitz soi; en le 
Noefisme lieu, centfoitz milfoitz 
Milfoitz soi: el disme lieu, mil 

325 Foitz milfoitz milfoitz soi. Et 
Ensi aconnterez come auant par 
Disz, cent et mil et outre come 
Votre sen vous pura seruir. 


VOCABULARY 


[An asterisk indicates that the word or the meaning adopted is not 
found in the dictionaries of ToBLer-LOMMaRTzscH (down to cl-) or 
Goperroy (from co-), nor in the Glossaire comparatif anglo-normand 
of Henrt Mortsy (Caen, 1889). All technical words are included.] 

Aconter, v. 3; aconnterez, 326, count, reckon. 

acre, sf. 293, 296, 160 sg. perches. (In addition to above mentioned 

dictionaries, see Moisy, H.: Glossaire du patois normand; the 
dictionary of La CURNE DE SAINT-PELAYE; the incomplete Dictionnaire 
historique de l Académie Frangaise.) 











* 
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addere, v. a. 93 etc. 

addicion, sf. 54, 62 etc. 

adresse, 3rd s. pres. ind. of adrecier, v. refl., 46. 

apent, 37d. s. pres. ind. of apendre, v. 15, to be attached to. 

apresse == apres, adv. 47. 

articulus, sm. 33, 35 etc. a number divisible by ten. 

asonn, 37rd s. pres. ind. of assomer, v. a., to total. 

asquiste[z], 2nd pl. past def. of aquerre, v. a., to get, acquire. 

attendre, v. 170, accomplish, execute. 

auant = see venir auant; port auant; passer auant. 

aueignduroit, 3rd s. cond. of aveindre, v. ? 147, happen. 

auera, 37d s. fut. ind. of aveir, v. a., 21, to be worth. 

cest cye = ceci, 268. 

cheirra, 37d s. fut. ind. of cheir (Central French, cheoir), 192. 

chief, sf.: en la chief, 83, ahead of ; del chief, 180, ahead of, above ? 

cifre, sf. 11, 25, 26 etc. zero. 

compositus, sm., 33, 38 etc. a figure above ten not divisible by ten. 

creiste, 37d. s. pers. ind. of creistre, v.: sus creiste, 196, results. 

deinz, prep. 169 within. 

departir, v. a. 269, to divide. 

descriuere, v. a. 40, to write. 

desouel, adj. 134, 146 odd (of numbers). 

detrauers, adv. 295, across. 

digitus, sm. 32, 34 etc. digit, number below ten. 

disine, sf. 156, ten; 172, ten-times. (See this word in vocabulary of 
E. G. R. Waters, A Thirteenth Century Algorism in French Verse, 
in Isis, XI (1928), pp. 45-84.) 

diuider, v. a. 240, diuidier, 227. 

diuisie, past part. of divider, 264. 

diuision, sf. 59, 216 etc. 

diuisoure, s. 257, 270, divisor. 

dublietz, pl. imperative of dubleir, v. a., 122. 

duplacion, sf. 56, 120, doubling. 

durass, past part. of desrayer, v. a.? 207, to erase, eradicate? 

ensuant, adj. 93. 

entendre, v. a. 5, to understand. 

escriuere ad, 154-155, 184-186, to add to. 

espece, sf. pl. 52, fundamental operations. 

espye, sf. 277, sptke of grain. 

estoire, a corrupt form of estoveir? 84, 158, must be, is always. 

estrik, sm. 139 strik, 145, a line above a figure to indicate the halving 
process. 
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figure, sf. 4, 8, 15 ete. 

fitz = fi? (Cf. Goperroy): leal fitz, 289, with loyal confidence ? 

garder, v. 136, take care; v. a. 266, keep. 
gentz, 254, ? 
* incontrer, v. 22 to move backward (i. e., to the left). [Derived from 
incontra ?]. 
* inister, s. 313, beginning. (Cf. inicion, GODEFROY). 
ioesere, v. 283 = gezir? 
*issink = ainsi, adv. 246. 
joignerietz ad, 149, add to. 
konstera, 37rd s. fut. ind. of conster, v. a. 153, to stand for. 

* lencke, sf. 284, two miles? Cf. 309. 

leuera, 37d s. fut. ind. of leuer, v. a., to result ; sus leuetz, 190, you get 
(as a result). 

leure, s. 298, 

lue, sm. 16, 19, 21, etc. lieu, 50, 314 etc., numerical place. 

lue, sf.? 282, a linear measure corresponding to the furlong; \ue 

d’englterre, 283, the English mile ? 

* maignyere, v. a. 166, multiply. (Cf. mener, in vocabulary of WATERS, 
A Thirteenth Century Algorism, in Isis, Vol. X1, p. 83, and meneir, 
in voc. of Waters, A Fifteenth Century French Algorism, in Ists, 
Vol. XII, p. 235.) 

mediacion, sf. 57, 126, halving. 

medier, v. a. 129, 142. 

mettez... ad, 242-243, put under. 

multipliant, sm. 180, multiplier ; adj. 163. 
multiplicacion, sf. 58, 189. 

multiplier, v. a. 176, 186, multipliere, 160, 165. 
nient, adv. 131, 141, not. 

office, sf. 35, 53 etc., function. 

* onerer, v. a. 249, to honor? 

ouel, adj. 101, equal; oueil, 131, 132, even (of numbers). 

ouelment, adv. 36, likewise, equally ; 65, equally. 

ouerr, v. 88, to go astray? 

ouesk, adv. 249, however ; ouesque, 145, as well as? 

passer auant, 92, 118, continue ; passietz... en multipliant, 174, continue 

multiplying. 

pee, s. 280 etc., a foot (linear). 

perche, s. 291, 294, 296, eighteen feet. 

perisschier, v. 262, to go out, hence, disappear. 

* plusours, adj. 292, more. 

port auant, 181, 7 results. 


* 


* 


* 
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poustee, sf. 157, value, power. 
* prochant, pres. part. of approcher, v. a.? 19, to move ahead (i. e. to 
the left). 
* quelly, demonstr. pro., 38. 
* quociens, adj. 255, 261, s. 271, quotient. 
recordre, v. a. 220. 
remaint, 37d s. pres. ind. of remaindre, v. 104, 105. 
* remaint, sf. 265, remainder. 
remenant, gerund of remaindre, 112, remainder. 
rien, s. indef. 26, nothing ; 265, something. 
* ruche, sf. 278, 279, about an inch. 
* sault, sm. 258, skipping one place when there is a zero in the multiplier. 
sen, sm., 328, sense need ? 
sieit, 37d s. pres. ind. of seier, 230. 
siess, past. part. of seier, v. a., 201, set, place. 
sors, sf. 5, way, manner. 
strik, see estrik. 
suant, adj. 28, 75. 
subtraccion, sf. 55, 94, etc. 
subtrere, v. a. 102 southrere, 119 subtreer, 235, 245, 251 subtreere, 228. 
* table, sf. 41, @ mathematical table? (Cf. two acceptations in GODEFROY 
a writing tablet; a bureau de changeur.) 
*treer, v. a. 106, subtract. 
veignant, pres. part. of venir, 126. 
virtue, sf. 152, value. 


ENGLISH TRANSLATION 


[I] 10.9.8.7.6.5.4.3.2.1. This art is called algorism, a fair 
and goodly art of counting, in which ten figures are to be 
learned, and in what way they are to be understood. Understand 
that from the right hand this art counts toward the left. You 
will call the first figure one, the second two, the third three, 
until you come to the last, which you will call a zero. Each 
of these, if you say it right, means only that much if you put 
it in the first place, unless a figure follows the mentioned one. 
If it be put in the second place it means as many times ten as 
it meant before. But moving up to the third place it will mean 
a hundred [times]. The fourth place will be worth a thousand 
[times]. And so you move [to the left] without hesitation by 
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ten, by a hundred, by a thousand, until you come to the last, 
which you will call a zero. The zero will mean nothing, but 
it will occupy a place. But the zero gives meaning to the 
following figure. 

Three kinds of numbers are to be learned, the names of 
which it is well to understand. ‘The first name is digit, [then] 
article and composite. You will say “ digit” as far as ten, 
and then the article comes into play and runs through twenty, 
forty, a thousand and a hundred. ‘The following is a composite : 
[a number composed] of a digit and an article. 

[II] If you propose to write a number from a table or a book, 
you [begin] thus carefully at the right, whatever of these numbers 
it may be. If the digit turns up its position is in the first place; 
if an article appears, a zero first, then the article; if it is a 
composite, you now write the digit in the first place. and then 
afterwards the article. 

[IIf} In this art there are six fundamental operations; each 
one has its own function. ‘The first is addition. The second 
is subtraction. The third is doubling. The fourth is halving. 
The fifth is multiplication. ‘The sixth is division. Add, subtract 
and halve from the right hand, double, divide and multiply 
from the left. 

[IV] If you want to do addition, pay attention to this lesson. 
Draw straight lines one directly under the other, and each figure 
you will place under the [corresponding one], if you know well 
how to do it. Then do the addition underneath in such a way 
that if you get a digit from the figures which you add, the digit 
which is gotten there will be put in the first place. If it comes 
out a composite you will write the article in the first following 
place, and the digit in the first place. If an article results from 
the problem, a zero first, then the article. But take good care 
meanwhile how the article will be placed: it will be placed in 
addition ahead of its companion, which by itself is worth nothing 
if no companion follows it. Now listen to what I say: if there 
is a zero written, by which you might go astray, it is necessary 
to take away the zero, and in place of it you will write the figure 
above or below. ‘Then afterwards go ahead and add the following 
figures. 

[V] If you wish to do subtraction, this will be your lesson. 
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Write two lines now, just as the lesson said before. Above 
will be a larger number and below the smaller number. Whether 
above or below, the two might be equal. ‘Then if you can you 
should subtract the first figure from the first; write carefully 
the remainder; a zero, if nothing remains. If you cannot subtract 
the first from the first take one from the following figure, which one 
you should count and remember as ten added to the first figure; 
and from it you should subtract the number as you usually do, 
and write the remainder just as the lesson said before. If zeros 
result from your operation when you have finished subtracting, 
each zero will be a nine; addition will prove this. ‘Then afterward 
continue to subtract the following figures. 

[VI] If you wish to do doubling draw a line for your problem, 
then double the first figure and write the result just as the order 
of addition taught you in its lesson. 

[VII] If it is a matter of halving draw a line just as before, 
then you will go to the first figure to halve it. But have a care 
for it is of importance whether it be even or not. If it be even 
halve it, and then write the remainder. If the figure be odd 
take away one which cannot be halved, but keep in mind that 
you will halve the one which you have taken away. Make a line 
over it which will be a true sign that there is an unhalved one. 
If a one turns up to halve, it is necessary to take it away entirely; 
in its place will be written a zero as well as (?) a line. If the 
second is odd, as it might happen, you will take one away from 
it and you will add five to the preceding figure, for the one 
taken away before will be counted as ten with the latter. If the 
second is of odd value, a zero will stand for it in its place, and 
you will now add five to the figure you saw before for the halved 
ten, for it is of such value. A zero is never of any value except 
when another figure follows it. 

[VIII] If you wish to multiply you should write two lines, 
but take good care meanwhile, for you should write the first 
figure of the multiplying number under the last to be multiplied. 
You want to multiply digit by digit without error. It is well 
that you regard by how much (you see) the larger number is 
from (within) ten; if you want to accomplish it, take the smaller 
number that many times from its ten-times, and then will result 
the correct number, which it will be. Continue multiplying now, 
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for it is very hard to prove (?) The last [figure] of the number 
to be multiplied will be multiplied in the following way : by all 
the figures which are below, so says the lesson about this matter. 
And above the multiplier write the number which results. And 
when you have thus multiplied the figure as I say, write the 
figures of the multiplier ahead under the next figure to be 
multiplied, and do as you did to its brother. But have a care 
in this matter, always in multiplication, if you get an article, 
write it as I say: the zero will fall [over] the multiplier, the 
number will project [to the left]. But if a digit results its place 
is [above] the multiplier. If a composite results, the digit will 
fall above the multiplying figure, the article will project [to the 
left]. When you multiply the figure that is set above [by] the 
figure which is placed below, the upper figure will have disappeared, 
the result in its place. If there is a zero above, you will pass 
by it without delay. If a zero comes below, the figure above 
will be erased (?) and likewise the zero will have its position 
in place of it (?). If you doubt of the matter, whether you have 
done well or not, divide the resultant number by the multiplying 
figures, and thus you should get back the number with which 
you first began. 

[IX] If you wish to do division, this will be your lesson. 
Write two numbers, whatever they may be, and put the larger 
number above. It is well to remember this: how they will be 
put in order. In this lesson they will be placed as they were in 
addition. The last will be placed under the last just as you 
have learned before. Then begin to divide at the left, so it 
is to be. The lower figure you should subtract as many times 
as you can from the figure which is set above. But write the 
surplus where the order tells you to in the following lesson. 
But take care, for it is well, you might subtract it too often; 
therefore make sure that all the other figures below can be 
subtracted as many times from the figures above them. But if 
you cannot divide the first figure by the first move the number 
below ahead under the first following figure. ‘Then you should 
subtract the first figure from the other two above, so long as 
you subtract as often the other figures which follow. If a single 
figure comes along, it is necessary to honor ( ?) it just the same ( ?) 
If you know your business, you can subtract a figure as many 
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times as nine, so says the book, if you want to write there 
division by... (?). If you get a quotient it will always be written 
above the first divisor. If a jump happens to turn up, put a 
zero in the vacant place, where it will stay while the quotient 
number is forming (?), for the quotient ought not to go out 
[of place]; otherwise the place would be vacant. When you 
have divided well, if the remainder amounts to something, keep 
it carefully, don’t forget, it will serve you in another case. 
If you wish to prove this, that you divided well, multiply the 
divisor by the quotient, and add on to the multiplied number 
that which was kept before, and the number you first put down 
will result if you did it right. 


MISCELLANEA 


(1) (1. 277) 

Three grains of barley on the spike make one ruche, I[ tell 
you the truth. Ten ruches of this kind make one foot of 
correct measure; five feet make a pace, 125 paces are a lue; 
a link is called a double English lue in France. He who wishes 
to regard closely this art can easily count how many grains of 
barley can lie in twenty lues or a hundred. 

(2) (1. 289). 

Listen to me again with loyal confidence, I will tell you 
further the measure of land : a perch contains in correct measure 
eighteen feet, no more. An acre of land contains from end to 
end as much as forty perches; and across, if you figure it out right, 
the acre contains only four perches. So it can easily be proved 
how many... (?) can be put each in a foot (a foot apart?) in 
such an acre of land. 

(3) (1. 301). 

God be with you when you go, and may he grant you forgiveness 
for your sins. ‘Think of me when best you can, you who are 
named 78. 


(4) (5) (1. 310). 

Adding, subtracting and halving should start from the right, 
doubling, multiplying and dividing have their beginning at the 
left. A figure put in the first place means only as much as 
itself; in the second place it means ten times itself; in the third 
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place a hundred times itself; in the fourth place a thousand 
times itself; in the fifth place ten times a thousand times itself; 
in the sixth place a hundred times a thousand times itself; 
in the seventh place a thousand times a thousand times itself; 
in the eighth place ten times a thousand times a thousand times 
itself; in the ninth place, a hundred times a thousand times a 
thousand times itself; in the tenth place, a thousand times a 
thousand times a thousand times itself. And thus you count 
as before by ten, a hundred, a thousand and so on as the 
[appropriate] meaning may serve you. 


( Paris ) CHARLES N. STAUBACH. 
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I. — De THienpe, 1585 


64. ‘The fourth work published by Stevin and one of his 
main titles to fame is a little pamphlet of 36 p. in Flemish entitled 
De Thiende, meaning the tithe, which was printed by CHRISTOFFEL 
PLANTIJN in Leiden 1585 (fig. 31). This pamphlet is exceedingly 
rare but a facsimile reprint of it together with an introductory 
study of 41 p. was published by Father H. BosMaAns in Antwerp 
1924 (Isis 7, 543). 

Stevin himself prepared a French translation of De Thiende, 
entitled La Disme, which was printed in the same shop and 
appeared in the same year, being a part of the Arithmétique, 
or more exactly of the Pratique d’arithmétique, which forms the 
second volume of the Arithmétique but has an independent title 
page and might pass as an independent publication (1). (See 
figs. 51-53-) 

As the Flemish and French texts were both written by the 
author, edited by him, and published at almost the same time 
in the same printing shop, they have practically the same 
standing as original sources of STEVIN’s thought. 

65. The printer CHRISTOFFEL PLANTIJN was granted by 
Maurice, count of Nassau, in the name of the States General 
the exclusive right of publication of De Thiende in Dutch, French 
and Latin in the Netherlandish Provinces for six years. ‘This 
privilege is dated Delft, December 20, 1584. ‘To show how close 
the Flemish and French publications were in point of time, 
it will suffice to point out that the privilege of the Arithmétique 
bears the same date (2). In fact the priority of the Dutch text 
is established only by STEVIN’s own statement at the beginning 
of the Disme (see our facsimile) “‘ Premierement descripte en 


(1) Except that the Pratique d’arithmétique and its contents arealready mentioned 
on the title page of the Arithmétique (see our facsimiles). This is typical of many 
Stevinian editions, which were so arranged that the parts might eventually be sold 


as complete units. 

(2) The Dutch privilege may be seen in BosMANs’ facsimile, p. 37. I have not 
seen the original edition of the Arithmétique, but the date of its privilege is given 
in the Bibliotheca belgica (vol. 23, S. 129, p. 5). According to the same source 
the Arithmétique bears also a privilege granted by the king of France, dated 
Fontainebleau, August 5, 1582. 
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Flameng & maintenant convertie en Francois, par SIMON STEVIN 
de Bruges.” (3) 

66. It is interesting to note that in this case STEVIN’s mother 
tongue is correctly called Flameng (i.e., Flemish). On other 
occasions it was called Belgian, Bas-Allemand, Netherlandish, 
a matter which I have discussed in my first STEVIN paper. 
(§ 18, also § 102.) 

Considering that STtevin thought in Flemish and wrote naturally 
in that language, the Flemish text of the Thiende is a little more 
authoritative than the French. For example, if there were any 
divergence between the two texts, the Flemish text should be 
accepted as the more truly Stevinian. However, I am not aware 
of any divergence in this particular text, except with regard 
to trifles. 

Hence I feel entirely justified in publishing here a facsimile 
of the French text of this work, the scientific importance of 
which, as I shall show presently, can hardly be overestimated. 
Father Bosmans’ facsimile was undoubtedly welcome, but of 
relatively little use to the scholars unable to read Dutch, that 
is, to all scholars, except a small minority. The French text 
which we are now offering to our readers will thus be in a sense 
the first revelation to the Republic of Letters of that great 
Stevinian classic in its original garb. 

Bibliographical descriptions of De Thiende and La Disme are 
unnecessary, in spite of the rarity of these booklets, inasmuch 
as BosMans’ facsimile of the former is easily available, and the 
facsimile of the latter accompanies the present paper. 

67. STEVIN’s Arithmétique of 1585 (including the Disme) was 
twice reprinted after his death by the Etzeviers of Leiden, 
both reprints being due to his famous disciple ALBERT GIRARD 
(1595-1632): the first time independently in 1625; the second 
time in the Geuvres mathématiques which appeared after GIRARD’s 
own death, in 1634 (see § 12 and 27 of my first STEVIN paper). 

Father BosMans says that the Dutch Thiende was reprinted 


(3) On the other hand the Dutch Thiende contains at least one reference to the 
French Arithmétique, namely, on p. 18 (door het vierde Probleme onser Franscher 
Arith.). Hence both texts, Flemish and French, were probably written before 
either was printed. 
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in the Dutch translation of Napier’s Rabdologia by ADRIAAN 
Viacg (Gouda 1626) (4). 

68. The Thiende was translated into English by Rosert 
Norton (d. 1635), engineer and gunner, son of the poet THOMAS 
Norton (1532-84). This RoBert NorTON was the author of 
various works on mathematics and gunnery, and probably also 
of the verses printed at the beginning of Captain JOHN SMITH’s 
Generall historie of Virginia, 1626 (DNB, 41, 219). The English 
translation is entitled. 

Disme: The art of tenths, or decimall arithmetike (London, 
1608) (5). (fig. 32.) 

There are copies of it in the British Museum, the Cambridge 
University Library, and the W. A. Wuite library. 

69. I have not had an opportunity of seeing it but I examined 
in the Huntington Library of San Marino two little books devoted 
to the selfsame subject and which continued the Stevinian decimal 
tradition in England for a few decades. ‘There is more reason 
for mentioning these books here because in spite of their impor- 
tance, they are practically unknown. ‘They are not mentioned 
in CANTOR’s Vorlesungen, or in L. C. KArRpPINSKI’s History of 
arithmetic (1925), or in F. Cajori’s History of mathematical 
notations (vol. 1, 1928); nor are the authors dealt with in the 
Dictionary of national biography. 

D. E. SMITH just mentions one of them (Lyte) in his History 
of mathematics (vol. 1, 247, 1925), and adds a reference to RICHARD 
Witt’s Arithmeticall questions (London, 1613) wherein the decimal 
fractions are referred to (fig. 38). I have not seen WiITT’s 
Questions, and only know that they were reprinted together with 
“sundry sorts of breviats by T. FisHeR,” in 1634. 

The two little books of the Huntington Library are (A) HENRY 


(4) Bosmans : La Thiende (1920, 10). VLACQ’s book was seen neither by him 
nor by me. 

(5) The form “‘disme”’ seems to be a creation of Norton, which hardly survived 
him. The common form of that word, dime (or dyme), can be traced back to 
the fourteenth century, and it is very popular to this day in the United States 
to designate a silver coin worth one tenth of a dollar. 

The French word dime (anc. disme) has kept the original meaning represented 
by the English word tithe. Its learned doublet ‘‘ décime ”’ is used to designate 
one tenth of a franc, but it has remained a technical and pedantic word as opposed 
to the popular American dime. 














THE FIRST EXPLANATIONS OF DECIMAL FRACTIONS AND MEASURES 159 


Lyte: The art of tens, or decimall arithmeticke (London, 1619) 
Title, 2 1, 46 p. (fig. 39). 

Henry Lyte, Gentleman, was obviously little known, for he 
himself invites those of his readers wishing for more information — 
“to repaire to Mr. GRIFFIN [i.e., EDWARD GRIFFIN his publisher]... 
and there they shall heare where I am, who will be willing to 
explaine anything that is contayned within this Booke.” This 
was probably a discreet advertisement for lessons, for the authors 
of arithmetics were often schoolmasters or private teachers. 
Lyte’s book contains an explanation of the four rules of arithmetic 
together with a table to help the working of division, ‘‘ secondly 
it sheweth the rare use of the Art of tens, or decimall arithmeticke 
devised first by the excellent Mathemitian (sic) Mr. Simon 
Steven.” The author further. explains the great advantage of 
the decimal calculation for ‘‘ landlord and tenant, merchant, 
trades-men, surveyor and landmeasurer, money masters and corne 
masters, grasier and farmer,”’ and naturally finds great difficulty 
in reconciling these views with the English weights and measures. 
We shall come back to LyTE presently (§ 104). 

(B) [Witt1am BarTON]: Arithmeticke abreviated. Teaching 
the art of tennes or decimals to worke all questions in fractions 
as whole numbers without reduction... (London, 1634). (See 
(fig. 41.) 

WILLIAM BarTON is as little known as Lyte. Perhaps he 
was another teacher, unless he be identical with the hymnologist 
(b. 1598?-1678?)? The latter is the subject of an article in 
D.N.B. (3, 348), but no reference is made to arithmetical matters 
of any kind. BARTON’s name does not appear on the title page 
of the Arithmeticke, but only at the end of the Epistle dedicatory 
to Sir THomas RICHARDSON (1569-1635), Lord Chief Justice, 
and of the preface to the reader. STEVIN is not mentioned in 
the preface nor anywhere else as far as I could see; but the 
method of division is said to be that of Mr. Briccs. ‘The author 
explains the use of the Napier’s bones (see facsimile of title page). 

Considering the low repute of such books it is not surprising 
that they fell into oblivion; nor would I be surprized if other 
books of the same kind were shown to exist. 

70. ‘To return to STEvIN’s Disme, the complete facsimile of 
it to be found at the end of this paper is so short that it will not 
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take the reader long to examine it. Yet it is worth while to 
analyze it briefly, to indicate the general spirit informing it and 
to translate a few technical terms. 

The dedication “‘ To astrologers, land-measurers, measurers of 
tapestry and wine-casks, and stereometricians in general, mint- 
masters and merchants all, SIMON STEVIN, greetings’ has sucha 
queer ring that I wonder whether the author did not make it 
with his tongue in his cheek. Flemings have a peculiar kind 
of humour, of which I think I have found various traces in 
STevin’s works, but as I only saw his words in cold print and 
did not hear him say them nor see the twinkle of his eyes, 
I cannot be quite sure. 

The preface is psychologically interesting because it shows 
the strange state of mind induced in the author by the realization 
on the one hand of the importance of his invention; on the other 
hand, of its utter simplicity : the matter is so simple indeed that 
it hardly deserves to be called an invention (facs., p. 133) and 
yet it is an invention and a great one! How often would such 
a dilemma perplex the inventor if the instinctive resistance of 
the world to his ideas did not afford a comforting proof of their 
novelty and of his genius! A similar mode of thought was 
beautifully expressed by the motto which STeEvIN attached in 
the following year (1586) to his statical books (see figs. 6, 7, 8.) 
in my first STeviN paper): ‘‘ Wonder en is gheen wonder ’’—the 
miracle is not a miracle after all. Macn explains this so well 
that I cannot do better than to quote his words : 


** _.. Every enlightening progress made in science is accompanied with a certain 
feeling of disillusionment. We discover that that which appeared wonderful 
to us is no more wonderful than other things which we know instinctively and 
regard as self-evident; nay, that the contrary would be much more wonderful; 
that everywhere the same fact expresses itself. Our puzzle turns out then to be 
a puzzle no more; it vanishes into nothingness, and takes its place among the 
shadows of history.”’ (6) 


This special kind of disillusionment happened to STEVIN at 
least twice, and this is to me the best proof of his genius. 

In the course of his preface, STEVIN explains the merits of his 
invention, insisting on their very practical nature. The book 


(6) Ernst Macu : The science of mechanics (3rd ed., Chicago, 1907, 31). 
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itself is divided into two main parts dealing respectively with 
the four definitions and the four operations (facs., p. 138). 

Definition I. The “ disme”’ is a kind of arithmetic by means 
of which all accounts and measurements can be completed without 
fractions—that is, with integers only. 


(Rompuz fractions; disiesme progression geometrical 
progression of which the ratio is 1/10.) 
Definition II. ‘Tout nombre proposé se dict commencement 


son signe est tel (0).” (7) 

STEVIN’s term “ commencement ”’ refers to the integer proper 
which marks the beginning of the decimal progression. The 
zero is somewhet equivalent to our exponent zero (7,)° the 
ratio of the progression being implicit. 

Definition III. Detining the successive decimal places, the 
tenths being called prime and designated by the symbol (1), 
the hundredths being called seconde and designated by (2), etc. 

Definition IV. The numbers thus defined (Def. II and IIT) 
are called nombres de disme, i.e., decimal numbers. 

These four definitions introduce the different names and 
symbols of decimal numbers. 

Thus the number which we write today 8.937 was written 
by Srevin 8(0)9(1)3(2)7(3) and read by him (in French) 
8 commencement g primes 3 secondes 7 tierces. It is strange 
that a man should be clearsighted enough to invent such a 
function and yet be unable to devise a less clumsy notation. 
Indeed it would be almost incredible but for the relative frequency 
of such disparity. Compare for example NEWTON’s awkward 
symbols for infinitesimals, and many other examples illustrated 
by Fortran Cajori in his History of mathematical notations 
(2 vols., 1928-29, Isis, 12, 332-6; 13, 129-30). 

STEVIN’s decimal notation bad as it was was further aggravated 
by equivocation with his algebraical notation, for he used the 
same numbers within circles to express the different powers of 
the unknown quantity. 

Thus 3(0)4(1)9(2) meant 3.49. 

While 9(2) + 4(1) — 3(0) meant 9x? + 4x — 3. 

(7) See facs. p. 140. The last sign is a zero in the middle of a circle. In 


the course of this paper I am always replacing tie circle with parentheses, simply 
for the printer’s convenience and economy’s sake. 
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In the second part he explains how the four fundamental 
operations may be legitimately extended to this new class of 
numbers. I need not insist upon this; the rules can be deduced 
from the examples given even without reading the text. However, 
it should be noted that Stevin did not simply give rules but 
took the trouble to prove their validity, and thanks to his Greek 
training he did this rigorously. 

Finally in an appendix (facs., pp. 149-60) the decimal idea 
is extended to moneys, weights and measures. I shall discuss 
that further on. 


I]. — PROGRESS OF DECIMAL NUMERATION 


71. ‘The Thiende was the earliest treatise deliberately devoted 
to the study of decimal fractions, and STEVIN’s account was the 
earliest systematic account of them. Hence, even if decimal 
fractions were used previously by other men, it was STEVIN 
~and no other—who introduced them into the mathematical 
domain. ‘That important extension of the idea of number—the 
creation of the decimal number—was undoubtedly a fruit of 
his genius, and its occurrence can thus be very exactly dated, 
—1585 (8). 

To prove the truth of these statements and to help the reader 
appreciate the full value of STEvIN’s Thiende, it is worthwhile 
to survey the development of decimal ideas before and after 
his time. 

72. Examples of decimal numeration can be traced back in 
Egypt to the middle of the fourth millennium before Christ, 
when special symbols had already been created for a whole series 
of decimal units up to a million (9). 

This is astounding but far less so then the realization that 
it took mankind four thousand years to go a little beyond this, 
and that, in spite of the fact that marvelous achievements were 


(8) It is strange that in his fascinating book on Number, the language of science 
(1930, /sis, 16, 455-9) Toptas Danrzic entirely overlooked the decimal stage. 

(9) For these symbols see ALAN H. Garpiner : Egyptian Grammar (Oxford 
1927, 191). The earliest example of their use is found on the great mace of king 
NarMer, who flourished about the beginning of the First Dynasty. ‘That mace 
is now in Oxford. James Epwarp Quise.t : Hierakonpolis (vol. 1, pl. XXVI B, 


London 1900). 
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made during that very period by some of the greatest mathema- 
ticians of all times. Indeed the Greek system of numeration 
was distinctly inferior to the Egyptian, and the Roman was hardly 
above the Egyptian level. 

73. What is stranger still, a “ position’’ concept (10) was 
known to the Sumerians as early as the fourth millennium, but 
unfortunately it was imperfect and was mixed up with a kind 
of sexagesimal numeration. 

Though the Sumerian system was gradually improved, the 
two magnificent ideas which it contained—position concept and 
extension of the integer scale to fractions—were jeopardized by 
their incompleteness. With regard to the position system, even 
in Babylonian times only the relative, not the absolute, magnitude 
of the units was indicated. ‘There is no example of the use 
of a zero symbol before Seleucidian times, and even then it is 
only used in a median position, that is, the real size of the units 
remains undetermined. ‘The second idea—subunits treated in 
the same manner as multiples—was spoiled by the same 
indetermination. Moreover the Sumerian numeration was not 
purely sexagesimal, but a compromise between the decimal and 
the sexagesimal systems {11). 

The Mediterranean people who transmitted to us the ancient 
oriental culture were so little prepared to understand the 
‘“ position ’’ concept, that they allowed that part of the Sumerian 
invention to lapse while they preserved the sexagesimal idea, 
which was far less valuable. 

74. The position concept reappeared in a better form in 
India at a time which cannot be determined (let us say in the 
early centuries of our era). Nor can it be known whether the 


(10) That is, the value of a numerical symbol is made to depend partly upon 
its position with reference to others as in our own numeration. 

(11) The history of that system has been admirably explained by THureau- 
DANGIN (1932). According to him (and I believe his interpretation is the correct 
one) the Sumerian sexagesimal system was the result of a spontaneous compromise : 
the very defectiveness of the base 10 with regard to divisibility causing the uncon- 
scious introduction of other bases such as 6 and 12, which were then empirically 
combined with the older base. There are other vestiges of such unconscious 
combinations, e.g., the Germanic terms Schock and Grosshundert meaning 60 and 
120. The Sumerian combination occurred early enough—before the decimal 
base had developed beyond the stage of ten—and hence succeeded in estab- 
lishing itself. 
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Hindu invention was independent or influenced by Babylonian 
examples. In any case, the Hindu position concept was combined 
with a purely decimal numeration, and that combination was truly 
a new invention,—one of great importance. ‘Thanks to it every 
number can be unambiguously written with only ten different 
symbols (the nine numerals and zero). 

75. In spite of its utter simplicity and usefulness many 
centuries were needed to incorporate this great discovery into 
our common knowledge, and the progress of the diffusion of 
the Hindu numerals was often interrupted by backslidings (12). 
These numerals and the new arithmetic which they symbolized 
were transmitted to us by Arabic writers, e.g., AL-KHWARIZMi 
(first half of ninth century) and AL-BirONi (first half of eleventh 
century), then by translators from Arabic into Latin, such as 
ADELARD OF BATH (first half of twelfth century) and by mathe- 
maticians, such as LEONARDO DA PIsa (1202). 

It is because of the Arabic transmission that these (our) 
numerals are generally called Arabic, but the Arabic speaking 
people call them to this day Hindu. For the false appellations 
Arabic and Jewish see my Introduction (2, 618). Byzantine 
authors called the new arithmetic Hindu (ibidem, 2, 973). The 
Hindu origin was not yet entirely forgotten at the beginning of 
the sixteenth century; e.g., the Venetian GIROLAMO ‘TAGLIENTE 
remembered it (CANTOR 27, 305, 1900). 

76. Even after the publication of LeoNaRDO’s Liber abaci 
(1202) the new numerals were still very far from victory. As 
examples of the backslidings which slowed up their progress, 
let us consider the cases of AL-KaRKHi in the East, and of 
RALPH OF LAON and the Alphonsine astronomers in the West (13). 

Ast BakR MuHAMMAD AL-KarkuHi of Baghdad (d. c. 1025) 
was one of the most distinguished algebraists of his time. 
He certainly knew the new numerals but in his arithmetic 
(Kitab al-kafi fi-l-hisab) he did not use them at all and 
preferred the clumsy method of writing the numbers in full. 
However the Turkish historian SALIH Zeki explains that this 
was due to the fact that aAL-KARKHi composed the Kafi (as he 


(12) D. E. Smitu and L. C. Karpinski : The Hindu Arabic numerals (Boston 
1911). Sarton : Introduction (2, 4-6). 
(13) SARTON : Introduction (vol. 1, 718; vol. 2, 210, 837, 985). 
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states in his own preface) for common people (nas), the majority 
of whom were illiterate, in order to teach them the methods 
of mental calculus. He duly used the Hindu numerals in his 
algebra (14). 

RaLPH OF LAON knew the new numerals too but continued 
to use the old (Roman) numerals as well as the new. It is 
highly probable that the numerals used in the Alphonsine Tables 
(c. 1272) were Roman not Hindu in spite of the fact that the 
computers were thoroughly familiar with the latter: I suppose 
they considered the new numerals as part and parcel of the 
Arabic script and when they translated an Arabic text into Latin 
or Castilian they naturally replaced the Arabic numerals by Roman 
ones. In short, these people had failed to understand that the 
new numeration implied not simply a change of symbols but 
a change of principles. 

77. The Hindu numerals became gradually better known in 
the fourteenth and fifteenth centuries. Their progress was not 
by any means straight and unencumbered but the result of a 
continued tussle between the old and the new, the latter gathering 
more strength—very slowly—as the years went by. 

Good examples of the resistance to the new ideas are given 
by SmiTH and KaARPINSKI (1911, 133). Consider Germany : 
“German calendars of 1457-1496 have generally the Roman 
numerals, while K6BeL’s calendar of 1518 gives the Arabic forms 
as subordinate to the Roman. In the register of the Kreuzschule 
at Dresden the Roman forms were used even until 1539.”" They 
suggest (1911, 136) that the slowness of the diffusion was partly 
caused by the lack of cheap paper and pencils, and the backwardness 
of the methods of multiplication and division: all of which 
favored the use of counters instead of written numerals and thus 
minimized the practical value of a good system of numbers. 
The main cause of retardation, however, was the inertia of 
pedagogues, of which Prospocimo pr’ BELDOMANDI—writing as 
late as 1410— gave a remarkable instance at the beginning of his 
Algorismus (15). 


(14) SAtin Zexl: Athdr-i-bdgiya (a history of Arabic mathematics, 2 vols. 
in Turkish, Istanbul, 1329=1911; Jsis 19, 506-15). 

(15) Printed in Padua 1483. D. E. Smiru: Rara arithmetica (1908, 13-15). 
SMITH and KARPINSKI (1911, 137). 











166 G. SARTON 


A very elaborate survey of the early use of Hindu numerals 
in Europe was published by G. F. HILt in 1910. He examined 
a large number of manuscripts and objects of every kind and 
collected 870 examples : he tried to sweep into his net everything 
earlier than 1500 that came his way, but after that date the 
number of examples increased so much that he was obliged to 
exercise selection. From this we can at once contlude that the 
Hindu numerals cannot have been very popular before 1500 
if a clever, learned and patient investigator such as HILL could 
only collect a few hundred specimens of their use. 

78. After the introduction of the new system of numeration 
and of the new arithmetic that went with it, two arithmetical 
currents were noticeable in Western Europe. The two kinds 
of arithmeticians are sometimes called ‘* abacists ’’ and “‘ algorists,”’ 
a designation which would be excellent if the two terms (and 
their derivatives) had not been used promiscuously in many 
instances. The first of these terms referring to the ancient 
abacus suggests the old fashioned arithmetic; while the second 
one, derived from aL-KHWARIZMi’s own name, represents the 
new arithmetic (16). Yet LeoNaRDo’s book which was the main 
vehicle of the new ideas in the Latin West, was called Liber 
abaci ; while the “ Algorismus’’ of PRospocIMo DE’ BELDOMAND! 
contained an outspoken denunciation of them! ‘The first printed 
arithmetic (Treviso, 1478) (17) was a true algorism using Hindu 
numerals as a matter of course. It was called “ una practica’”’ 
(a practical treatise) but we still find the words “ larte de labbacho ”’ 
at the end of the title. This promiscuous usage shows that 
minds were still befogged with regard to the main issue. 

79. However, we may say that by the end of the fifteenth 
century the new numerals were well established in Western 
Europe, and that their diffusion continued gradually during the 
sixteenth century. By the end of that century the success of the 
new numerals and of the new arithmetic was almost complete 
and final, the old Roman numerals being kept only for ceremonial, 
formal or ornamental purposes. 


(16) SARTON : Introduction (1, 756; 2, 4, and passim s. v. abacus, abacist, algorism, 


algorist). 
(17) Elaborate analysis of it with facsimiles by D. E. Smriru (Jsis 6, 311-31, 


1924). 
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Ii. — DECIMAL FRACTIONS 
Decimal fractions before 1585 


80. Even asthe Sumerians were the first to develop a kind 
of positional notation (the value of symbols depending on their 
position with regard to others), even so were they the first to 
think of using fractions the denominator of which was a multiple 
of their number base: in both cases the base was sexagesimal. 
But these two great inventions were impaired by the lack of a 
symbol for zero (18), and by the lack of consistency. In the 
course of time the sexagesimal base disappeared, but strangely 
enough the sexagesimal fractions remained,—and will probably 
remain forever an integral (though inconsistent) part of our 
own system of knowledge. 

The decimal system of numbers and the sexagesimal system 
of fractions developed parallelly for thousands of years. The 
fact that even the best mathematicians of the Middle Ages did 
not think of decimal fractions in spite of their familiarity at one 
and the same time with decimal numbers and with sexagesimal 
fractions simply proves that they had not yet grasped the decimal 
idea in its fulness, and no wonder considering how slow they 
were in apprehending it at all. 

81. This misunderstanding may be partly explained by the 
fact that for a long time sexagesimal fractions were not truly 
conceived as fractions: For example, PTOLEMyY states in the 
Almagest that he will employ the sexagesimal system in order 
to avoid fractions (19): in the same way the Roman or English 
divisions of the pound are not generally thought of as fractions. 
The Roman speaking of “ septunx”’ or the Englishman speaking 
of “‘ seven ounces” are not thinking of the pound but only of 


ounces. 


(18) The zero was a later introduction, possibly by a Babylonian (as opposed 
to Sumerian) astronomer, and at first was only used in a median position, as 
explained in § 73. 

(19) Kafddou pévrot xpnodpeda tais trav dpa édddots Kara tov ris é&nKov- 
tados tpomov ba 76 Svaypnorovy trav poptaoua@yv (1, 10; HEIBERG p. 32). By 
poptacues PTOLEMY meant the Egyptian type of fractions. 
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However, later on the true fractional nature of the sexagesimals 
was recognized, witness the name minutiae physicae or minutiae 
philosophicae applied to them as opposed to the name minutiae 
vulgares applying to the ordinary fractions. 

From the time of the Greeks on the sexagesimal system was 
used only for submultiples, not for multiples. A remarkable 
exception to this occurs in the Alphonsine Tables, where 
sexagesimal multiples were actually used and that usage was 
followed by a few authors of the end of the sixteenth century, (20) 
then disappeared : such freakish exceptions concern the archae- 
ologist rather than the historian of science. 

82. The earliest suggestion of decimal fractions I know of 
is found in the Mishnat ha-middot, a Hebrew treatise the dating 
of which is uncertain. Its latest editor, So.oMON GANDz, would 
ascribe it to Rabbi NEHEMIAH and thus place it about the middle 
of the second century of our era (21). 

We read in § 8 of chapter I (GaNpz, p. 22): 

“Ten upon ten are amounting to a hundred. The half of ten is five. Five 
times five are twenty and five, and this is the fourth of 100. And the position of 
the 10 is in the 1, and the position of the 100 in the 10, and of the 1000 in the 100. P 
From now on go ahead and figure with the fractions according to the measure 


of the units. But with the units it is increasing and with the fractions it is 
decreasing.” 


83. That suggestion was too obscure to be fertile, but the 
Persian mathematician ABpO-L-Hasan ‘ALi IBN AHMAD AL-NASAWi 
(first half of eleventh century) (22) indicated a path which led 
eventually to the notion of decimal fraction. 

To find the square root of 26°17’ he proceeds as follows : 


I I 
6° , os 6 0 = o — oO? 
a) 26°7 = a/94620 ar = 57 


but to find the square root of 17° he does this: 


- ers: 4 
77 =— 4/ 170000 = — 412° = 4°97'12” 
100 100 








(20) L. ScHoeNeR (1586), Paut Regsen (1587), Raymarus Ursus (1588) : 
all post-Stevinian! After TroprKe (1°, 1930, 61-4). 

(21) Sarton : Introduction (2, 208-9). SOLOMON GaNpz : The mishnat ha-middot 
(96 p., 4 pl., Berlin 1932; Isis 20, 274-80). 

(22) Introd. (1, 719). H. Suter: Ober das Rechenbuch des ‘AL! BEN AHMED 
EL-Nasaw! (Bibliotheca mathematica, 7, 113-9, 1906). 
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The same method of extraction of square roots 


digs . 2n 
@ 2 <= (a. Io 
n 
Io 


is also explained in the Liber alghoarismi de practica arismetrice, 
the Latin translation of an unknown Arabic original by JOHN 
OF SEVILLE (23) (fl. Toledo c. 1135-53), and in the Demonstratio 
de minutus by JORDANUS NEMoRARIUS (first half of thirteenth 
century), which includes the following example 


Ee I 
26 = — 1/ 260000 = 5°5’24” (24) 
100 


[84. It would seem that the great Chinese mathematician 
Yanc Hut (fl. c. 1261-75) made use of decimal fractions to 
replace complex numbers by simple ones, but I know the relevant 
text only through MIKaAM’s interpretation of it, and in any case 
that Chinese contribution did not influence the development of 
the decimal idea in the West.] (25). 

85. To return to the West, a remarkable advance was made 
by the Parisian astronomer, JoHN of Meurs of Lisieux in the 
Quadripartitum numerorum which he composed c. 1343. In 
chapter 22 of the second book he extracts the square root of 
2 using the method which we have just mentioned 


I ear 1 
\ 2 = 4/2.900.000 = —— 1414 
1000 1000 


He states the result in sexagesimal terms 1924’5024"” but 
then adds that if we say that 1414 is the root of 2 the first unit 
of that number is to be regarded as an integer, the following 
4 as tenths, etc. (26). This is very remarkable indeed to us 








(23) B. BoncompaGni: Trattati d’aritmetica, II (Rome 1857). SARTON : 
Introd. (2, 169). ‘The Arabic original is very probably anterior to AL-Nasawl, 
even if it is not quite as early as AL-KHWARIZMI (first half of ninth century). 
It should be noted that the method which I shall call aL-Nasawt’s, i.e., \/a = 
tn V(a. 10*") was already used but only in its sexagesimal form by the Bano 
MisA IBN SHAKIR, younger contemporaries of AL-KHWARIzMI. H. Suter: 
Uber die Geometrie der Séhne des MOsA BEN SCHAKIR (Bibliotheca mathematica, 
vol. 3, 259-72, 271, 1902). 

(24) TroprKe (1°, 173). 

(25) Introduction (2, 1023). Y. Mikami: The development of mathematics 
in China and Japan (Leipzig 1913, 86). 

(26) L. C. Karprnski : The decimal point (Science 45, 663-5, 1917). KARPINSKI 
quotes the relevant Latin passage. 
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who know—but JOHN oF Meurs was obviously so much ahead 
of his time that his saying far from being considered remarkable 
by his contemporaries remained unnoticed. They should not 
be blamed for this, for the guilt was partly his own. He stopped 
short of the goal: he might have discovered the idea of decimal 
fraction but he just failed to do so. 

Hence for a long time the same kind of misunderstanding 
continued. ‘The German JOHANN VON GEMUNDEN (d. 1442) 
extracted square roots according to AL-NaAsAWi’s method. He 
began by expressing sexagesimal numbers in terms of the lowest 
sexagesimal unit; then if necessary magnified them on a decimal 
base; the result was retranslated into sexagesimal terms. ‘This 
method might be expressed as follows 


a I —— a = 
V2 = 60"10" J a 60°"-10° ' 
10 


The confusion due to a simultaneous use of a decimal base 
and of a sexagesimal one appears here very clearly. Mathemati- 
cians realizing it, and realizing also the impossibility of rejecting 
completely the one base or the other, tried unconsciously to 
combine both. However, the final result had to be expressed 
in one way or another: JOHANN VON GEMUNDEN expressed it 
in sexagesimal terms; a later mathematician, PAUL OF MIDDELBURG 
(1445-1533), expressed it occasionally in decimal terms, e.g., 
duos cum minutiis 8561 de partibus 10000 (meaning 2.8561) (27). 

86. One of the earliest examples of a true decimal fraction 
was given by GHIYATH AL-DIN JAMSHiD IBN Mas‘op (d. 1436-7), 
first director of the observatory founded by ULtcH Bec in 
Samarquand, in his treatise Al-risdla al-muhitiya dealing with 
the ratio of diameter to circumference, the value of what we 
would call 27 being quoted as 6.28318... a result correct to 
16 decimal places. JAMSHiD separated the fractional from the 
integral part by writing the word sahah on the top of the latter (28). 

87. JOHANN VON GEMUNDEN’s famous pupil GEORG PEURBACH 


(27) In his very interesting book De numero atomorum totius universi contra 
usurarios (Rome 1518). Quoted by D. J. Srrurk: Sull’opera matematica di 
Pao.Lo pt Mrppe_surG (Rendi conti d. R. Acc. dei Lincet, sci. fis., serie 6, 1, 305-8, 
1925). 

(28) H. Suter: Die Mathematiker der Araber (1900, p. 173). SMITH (1923, 
1, 190). SALin Zekl: Athdr-i-bdgiva (2 vols. Istanbul 1329; Isis 19, §12). 
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(1423-1461) wrote a Tractatus super propositiones PTOLEMAEI de 
sinubus et chordis (printed Nuremberg, 1541) containing tables 
of sines. ‘The sines were computed with reference to a radius 
of length 600.000. ‘This artifice was in all probability suggested 
by the similar one used in the extraction roots. The aim was 
to avoid fractions. 

The same artifice was used in the Tabula directionum, which 
PEURBACH’s disciple REGIOMONTANUS (1436-1476) computed in 
Rome in 1467 (29), but the latter had the courage to return 
to a decimal base, the tang. 45° or radius being equalled to 
100.000. This was deliberate, REGIOMONTANUS explaining in 
the introduction the material advantage which was thus gained 
in the computations (2gdis). And yet he computed a later table 
on the base of a radius equalled to 6.000.000. 

88. ‘To these western tables may be added the decimal (not 
sexagesimal) tables of sines and tangents included in_ the 
Kharidat al durar of 'TaQi AL-DIN MUHAMMAD IBN MA‘ROF, who 
founded the first observatory in the Ottoman empire and died 
in 1585-86 (30). 

8g. A strange survival of that trick—the use of a large number 
as unit in order to avoid fractions—is found as late as 1662 in 
‘THOMAS WILLsFORD’s appendix to that year’s edition of ROBERT 
Recorpe’s Ground of artes (31): WILLSFORD reckons interest 
“to the radius 100.000”! (32) 

go. Another stream of thought—closely connected with the 
preceding one—developed presumably in Italy, in the fifteenth 
century. We find the first trace of it in a long letter addressed 
by REGIOMONTANUS to GIOVANNI BIANCHINI, dated Venice 
1463 (33). Soon after this it was explained didactically by 


(29) Printed, Augsburg 1490. For GEMUNDEN, PEURBACH, REGIOMONTANUS, 
see Cantor (II*, 1900, 178, 182, 275). 

(z9bis) There is a curious discussion of this in STevin’s Geography (Hypomne- 
mata, vol. 1, part 2, p. 12, 1605). 

(30) H. Surer: Die Mathematiker der Araber (1900, p. 191). SALtn Zext: 
Athdar-i-baqiya (2 vols., Istanbul 1329; Isis 19, 509). 

(31) First printed c. 1542. 

(32) SMITH (1910, 14). 

(33) MAXIMILIAN CurRTzE: Der Briefwechsel REGIOMONTAN’s mit GIOVANNI 
BIANCHINI, JACOB VON SpereR und CurisTIAN Roper (Abhdl. zur Gesch. der ma- 
them. Wiss., Heft 12, Leipzig 1902, see p. 202, 225). In his Practica arithmeticae 
(Milano 1539) CARDANO called it ‘‘ REGIOMONTANUS’ rule.” 
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two Italians—Borcui and PeLiizzati—and by the German 
CHRISTOFF RUDOLFF. 

In his Arithmetica (pr. Venice, 1484) PriETRO BorRGHI (34) 
shows that to divide a number by a.10", one cuts off m figures 
starting from the right of that number, and divides the remaining 
figures by a. 

For ex., to divide 2345678 by 3000, one separates the three 
figures at the right and divides the four remaining ones by 
three. The quotient is 781 and the rest 2; the final result, 78135. 

The same method is explained by FRANcEscO PELLIZZATI 
(or PeELLos) (35) in his Art de arithmeticha printed at Turin 
1492, and by CuHRistoPpH Rupotrr in his algebra named Coss 
of 1525. ‘These authors were blinded by an equivocation between 
the decimal idea and the ordinary process of division. If they 
had been capable of a little more abstract thinking they might 
have discovered the decimal fractions, but they were not. 

gt. PeLiizzati’s Art de arithmeticha of 1492 seems to offer 
the earliest printed examples of decimal dots, but that is only 
an appearance for his dots are not real decimal dots and his 
understanding of the matter was very ambiguous. 

There are plenty of “false decimal dots” in early Mss. 
For example, large numbers were often separated by dots 
(or commas) in smaller groups of figures: the very needs of 
writing, reading, and checking would naturally lead to that. 
Better than that, in NicoLtas Cuuquet’s Triparty (1484; only 
printed in 1880) integers are enclosed between two dots. For 
example, CHUQUET says that to divide .503. by .10. one writes 
.50.—7- (36.) 

g2. RUDOLFF came nearer to the decimal fraction than I have 
indicated above, in a later book of his, the Exempel Biichlin 
(Augsburg 1530) wherein he introduced a symbol to separate 
the fractional from the integral part of a number. He used 
that symbol—a vertical stroke—as we use the decimal point, 
yet without realizing its generality and pregnancy. See figs. 43-44. 

D. E. SmitH remarks (1910, 16) “If one man were to be 


(34) Cantor (II? 1900, 305). SmitH (1908, 16). BorGui died after 1494. 

(35) For Pe.iizzati see SmitH (1908, 50-52); for RupoLFF, CANTOR (II* 1g00, 
399), SMITH (1908, 151, 159), Cayort (1928, 316). 

(36) SmitH (1910, 14). 
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named as the best entitled to be called the inventor of decimal 
fractions, RUDOLFF might properly be the man.” I cannot agree 
with this: RuDOLFF’s invention was purely intuitive; something 
more is needed to complete a scientific, and above all a mathe- 
matical, invention. It is not enough to stumble on something; 
the inventor cannot be recognized as such until he has justified 
his invention and proved his full understanding of it and of at 
least some of its implications. 

Strangely enough RupDOLFr’s symbol of decimal separator was 
used at the same time—or rather a little before RupDOLFF—by 
the Jewish mathematician ELIJAH BEN ABRAHAM MIzrRauI (born 
at Constantinople c. 1455, died there in 1525 or 1526) in 
his Sefer ha-mispar, printed posthumously in Constantinople, 
c. 1532 (37). Mizraut used that symbol while converting 
sexagesimal fractions into decimals. See figs. 45-46. 

The fact that some kind of decimal symbol was used indepen- 
dently in two places as distant (physically and morally) as Augsburg 
and Constantinople is significant : the idea was slowly maturing. 

In spite of its publication in a Hebrew book Mizraut’s notation 
exerted some influence on western arithmetic. Indeed the Italian 
mathematician GIOVANNI ANTONIO MAGINI (1555-1617) (38) made 
use of a comma (“ virgula’’) as a decimal separator in his work 
De planis triangulis (Venice, 1592), and he explained how to 
convert decimal fractions (fractiones secumdum denariam rationem) 
into sexagesimals, referring to ELIJAH MIZRAHI as the inventor 
of that method. 

93. Macini’s book takes us even beyond the time of 
STEVIN’s Thiende, but we must still mention one other book 
anterior to it, namely ViktTe’s Universales inspectiones appended 
to his Canon mathematicus (Paris, 1579) (39), wherein decimal 
fractions are quite clearly written: the fractional part printed 
in smaller type than the integral one and separated from the 
latter by a vertical stroke. What is perhaps even more important, 


(37) GINsBURG (1932, 169). With regard to the use of a perpendicular bar 
as separator between integers and fractions there was a well established tradition 
in Hebrew writings. Levi DEN Gerson (d. 1344) and Morpgcar ComMTINo 
(d. 1482) both used it for sexagesimals. Pincus ScHusp: A mathematical text 
by M. Comttno (Isis 17, 54-70, 1932, see p. 65). 

(38) GInsBuRG (1932, 84-85, 168-9). 

(39) CanTor (II® 1900, 583). Cayort (1928, 316). 














174 G. SARTON 


in the Canon mathematicus, ViETE, renounced sexagesimal fractions 
in favor of decimal ones. 


STEVIN’s achievement of 1585 


94. My account of decimal fractions before STEVIN is more 
than sufficient I believe to prove two things: first that the idea 
was “‘in the air”’ in the sixteenth century; second, that in spite 
of the fact that many mathematicians had hovered around it 
none, excepting perhaps VikTE, had grasped it clearly and 
completely. ‘There are many examples of decimal fractions 
before 1585 yet no formal and complete definition of them, not 
to speak of a formal introduction of them into the general system 
of numbers. 

This was done by STevin and, but for his notation which 
need not have been as clumsy as it was, his achievement was 
as near perfection as it could be in his time. This alone would 
establish the singularrty of his genius, even if one does not take 
into account the prophetic appendix (facs., pp. 149-60) which 
will be the subject of a separate discussion. For the present 
we leave the appendix out and deal only with the book itself. 

By Stévin’s time various aspects of the decimal idea had become 
trivial: decimal magnification of numbers for root extraction; 
decimal magnification (10" or 6.10") of the radius for the 
calculation of trigonometrical ratios; even decimal notations, 
yet nobody had seen the inner relationships of these things, 
nobody had become aware of the single reality which they 
represented. Among the earlier authors the one who had come 
nearest to the truth was the Frenchman, JOHN oF MEeEurs, in 
his Quadripartitum, but that was a flash of genius which if it had 
ever been noticed, had long been forgotten. ‘The Quadripartitum 
was composed c. 1343 and was known only in manuscript. 

In the Thiende the idea is set forth completely and with the 
utmost lucidity. STEVIN’s deep grasp of it is evidenced from 
the very beginning. Indeed in the very first definition he 
announces that the Thiende is a new kind of arithmetic by means 
of which all accounts and measurements can be completed without 
fractions. ‘That is, as soon as our fractions are put in the decimal 
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form—are placed in the very frame of our number system—they 
disappear. 

The mathematicians who multiplied their trigonometrical unit 
by 10" had been unconsciously aware of this, but STEVIN was 
perfectly conscious and his very first definition expressed the 
fundamental idea of the new arithmetic in its plenitude. 

We shall appreciate STEVIN’s achievement even better if we 
realize that his masterly expansion of the decimal idea was the 
first deliberate and clear synthesis of the Sumerian conception 
of a base extended to submultiples as well as to multiples together 
with the Hindu principles of numeration. How slow and devious 
the ways of human discovery, and how long it takes even the 
most intelligent of us to draw the simplest deductions, unless 
somebody (in this case STEVIN) is blessed with an intuitive 
revelation of them ! 

It is true his magnificent boldness failed him when he devised 
his symbolism: He had understood that any decimal fraction 
was identical to an integer but for a decimal coefficient,—and 
thus it would have sufficed to indicate that coefficient in one 
way or another in order to distinguish that particular fraction 
from the integral matrix. In spite of which he introduced a 
cumbersome set of notations, defining separately each decimal 
subdivision ! 

How did it happen? I think one can reconstruct’ the genesis 
of his symbolism in the following way. Let us consider again 
the example which he gives in his third definition (see facs., 
p. 140). Says he 

* 8(0)9(1)3(2)7(3) vallent 8 = am mar”. 

Let us write this more explicitly 

8 (a5) 9 Gar)? 3 Gr)” 7 ae)” 

then let us cancel the repetitious (+-)» and let us agree to 
represent (--)"> by (m) (40). 

This shows that STEVIN’s decimal notations were really decimal 
exponents, and explains if it does not justify, the ambiguity 
which he permitted to exist between his decimal and his algebraical 
symbolisms. 

(40) I repeat that STEvIN’s notation is really m ina circle instead of n between 


parentheses (see facsimile). Hence the convention is “mn in a circle means 
(;'n)" ”. 
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This was all right but shockingly redundant. It is distressing 
to witness in this case as in many others the sharp limitations 
of human genius. STEVIN’s notation brings to our mind the 
early Egyptian symbols: even as the Egyptians thought it 
necessary to have a separate symbol for each decimal multiple, 
so did Stevin think that a separate symbol was needed for each 
decimal submultiple. It is true STEVIN’s notation was immeasu- 
rably better than the Egyptian because of its exponential feature : 
his symbols were connected and expressed their exact relationship. 
On the other hand, this multiplicity was less excusable than the 
Egyptian one, for in the meanwhile the discovery of the principle 
of position and of the zero had cancelled its necessity. 

It should be noted that in the actual calculations STEvIN’s 
symbols were a little less cumbersome than they seem at first 
glance, for if many decimal numbers were handled together—for 
example, in a multiplication—it sufficed to indicate each symbol 
once and for all at the top or bottom of its respective column 
(see facsimile), and of course the computer would soon learn 
to write only one of them for his own usage, adding the others 
only in case of publication. Such a notation if it were adopted 
by many people would gradually simplify itself, yet we shall 
see in the following section that simple decimal notations were 
exceedingly slow in shaping themselves. 

STEVIN improved considerably his own notation in his Geometry 
(1605); however, this was hardly noticed by his contemporaries. 
For example (41) he says that the square root of 50 is 707(2); 
meaning 7 and two decimals (7g,). From the indication of 
the number of decimals by a figure to its indication by a point 
or comma would seem to be but a little step, yet how long it 
took to make it,—that is, to make it well and for ever ! 

STEVIN is truly the discoverer of decimal fractions : he defined 
them completely and clearly, proved the validity of their use 
in almost the same way as if they were integers, and extended 
the arithmetical structure enough to include them. 


(41) Hypomnemata (vol. 2, 99, 1605); or in Girarv’s Geuvres (2, 390). 
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The decimal fractions after 1585 


gs. I have no intention of writing a complete history of the 
decimal fractions after STEviIN—this would involve almost the 
whole of elementary arithmetic—but simply to give enough 
information on the subject to complete my demonstration of 
STEVIN’s genius. I gave a first proof of it when I showed how 
he did in 1585 what so many brilliant men had failed to do 
before him; I shall now give another proof of it by showing how 
slow was the progress after him in spite of the tremendous 
impetus which he had given. 


From 1585 to 1600 
g6. I have already referred to the use of a “ virgula” as 
decimal separator by GIOVANNI ANTONIO MAGINI in his De plants 
triangulis (Venice 1592). MAGINI also speaks of a decimal notation 
(denaria ratio) (42). 

In the same year THOMAS MasTERSON published his First 
booke of arithmeticke (London 1592) wherein a vertical bar is 
used as a decimal separator. (43) 

The Jesuit father, CHRISTOPHER CLAvius, made use of a point 
as a decimal separator in the sine tables included in his treatise 
on the astrolabe, Astrolabium (Rome, 1593) (44). However, his 
real grasp of that notation is open to doubt and the more so 
because in the Algebra which he published fifteen years later 
(Rome, 1608) he wrote all decimal fractions in the form of 
common fractions. 

In his Arithmetica completed some time after August 1592, 
the Swiss Joost Birci put a zero under the last integral figure 
to serve as a decimal separator. 1414 (meaning 141.4). This 
would hardly deserve to be noticed because BUrGi’s Arithmetica 
remained unpublished and its date is uncertain, but for the fact 


(42) GINsBURG (1932, 84-85). 

(43) SmitrH (1908, 400-3). Cajort (1928, 316). The development of decimal 
notations has been described with an almost painful elaborateness by Cajort 
(1928, 314-35). 

(44) GrInsBuRG (1928). Cayort (1928, 322). 
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that KepLer ascribed the new kind of decimal computation to 
BURGI, not to STEvIN ! (45) 

That is all I can find for the end of the sixteenth century and 
how pitifully little it is as compared with STevin’s Thiende. 


From 1601 to 1625 


97. In 1603, JOHANN HARTMANN BeEyYER (46) (1563-1625), 
state physician of Francfort a.M. (Reipublicae Francofurtensis 
medicus) published (1) Ein newe und schéne Art der Vollkommenen 
Visierkunst : Derengleichen hiebevor niemaln in keiner Spraach 
gesehen worden... (Francfort a.M., 1603) 191 p., dedic. Sept. 12, 
1603 (fig. 33). The first chapter on p. 1 bears the following 
title : ‘‘ Was fiir Zahlen bey dieser Visierkunst gebraucht werden : 
nemblich nuhr gantze und zehende vielfaltig continuirte Briiche. 
Auch wie dieselbige zu schreiben, zu bezeichnen und zu lesen 
oder auszusprechen.” 

In the same year Beyer published a similar book in Latin, 
namely his (2) Stereometriae inanium nova et facilis ratio, geometricts 
demonstrationibus confirmata (Francfort, 1603) 267 p., dedic. 
Sept. 14, 1603 (fig. 34). Chapter 1 on p. 1 is entitled “ De 
notatione numerorum stereometricorum, ex integris decimisque 
scrupulis mistorum.”’ 

The items (1) and (2) are different treatments of the same 
subject by the same author. Note that the dates of dedication 
follow each other closely: Sept. 12 and 14. The same blocks 


(45) KepLer: Ausszug auss der uralten Messe-Kunst Archimedis, or, O6ster- 
reichisches Wein-Visier-Biichlein (Linz, 1616), reprinted in KEpPLeri opera (ed. 
Cu. Friscu, vol. 5, 497-613, see p. 547). CANTOR (II* 1900, 618). KARPINSKI 
(1917, 664). 

(46) I have been obliged to rewrite the part dealing with Beyer on the basis 
of new information generously provided by Prof. Dr. J. Troprke, who examined 
Beyer’s publications (none of which was available to me) in the Preussische Staats- 
bibliothek for me, and sent me photostats of the titlepages and of some other 
significant pages. ‘Thanks to Prof. RusKka’s courtesy these photostats were made 
for me at the Institut fiir Geschichte der Medizin und der Naturwissenschaften 
attached to the University of Berlin. 

Before knowing the results of the investigations so kindly made by Prof. ‘TROPFKE 
at my request, I thought that the Logistica decimalis had first appeared in 1603, 
and that the edition of 1619 was a second edition. See CANTOR (2, 619, 1900), 
Cajyori (1928, 314), Troprke (1°, 180, 1930). 
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were used for the illustrations, but the substance, examples, 
and order are different. 

Some sixteen years later BEYER published three more items (3) 
Logistica Decimalis: Das ist: Kunstrechnung der Zehentheyligen 
Briichen (fig. 35), 230 p., dedic. July 10, 1619. This is the 
book which has been quoted by historians thus far (CANTOR, 
TroprKE, Cajori) as the source of his decimal ideas. It is true 
it deals with the same subject as items (1) and (2), yet it is as 
incorrect to call it a new edition of (1) as to consider (2) a 
translation of (1). It is a new book including many elements 
of the old (many examples are the same in 1 and 3). We may 
say that Beyer published his decimal ideas for the first time in 
1603, but we cannot say that the Logistica decimalis dates from 
that year. 

Before discussing the Logistica let us consider the two other 
publications of 1619-1620 (4) Conometria Mauritiana; Das ist 
Ein newer Stereometrischer Tractat... (Francfort, 1619), 125 p. 


(fig. 37). 
(5) Aurtzser Bericht Von Zubereytung einer Vister-Ruthen auss 
einem geeichten Weinfass... Zu Erlduterung des 28. Capituls seiner 


Visterkunst ; und 4. Capituls Conometriae Mauritaniae (Francfort, 
1620), 6 p. 

The Logistica decimalis of 1619 had the advantage of a clear 
title revealing at once the new fundamental idea. This was not 
the case for the two books of 1603. The title of 1619 was 
significant but STeEvIN’s title of 1585 ‘‘ De Thiende”’ was even 
more challenging and impressive because of its greater simplicity 
(compare figs. 31 and 33). 

Did Beyer know STEVIN’s work anterior to his by eighteen 
years? As far as I can judge (for I have not seen the whole 
of his works) he does not mention Stevin. According to the 
title of his first book, the Visterkunst, “‘ the like of it has never 
been seen in any language ’’—but that boastful statement may 
refer to another feature of the book. 

The first chapter of the Logistica decimalis (pp. 22-23) is 
entitled ‘“‘ Was die Mechanische Kunstrechnung sey: Und wie 
sie erftunden”’ (fig. 36). The “‘ mechanische Kunstrechnung ” 
is Beyer’s German translation of ‘ decimal calculation,” “* Die 
Mechanische Bruchrechnung wird Logisticadecimalis, dexapiOunors 
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‘ ’ 


genandt.”” ‘The name “ mechanical calculation ’’ was not a bad 
slogan for it emphasized the almost mechanical convenience of 
decimal fractions as compared with others. This chapter devoted 
to the definition and history of the decimal idea, contains no 
reference to STEVIN. BEYER states that the idea first occurred 
to him in 1597 when he became interested in mathematics. 
The consistent use of sexagesimals by astronomers suggested 
to him the consistent use of decimals, which would be easier 
(but apparently he did not see that the main superiority of the 
decimals lies in their consistency with our number system; 
STEVIN had seen that in 1585) (46dzs). 

On the other hand his nomenclature is strikingly similar to 
Stevin’s. His names for the successive decimals “ Primen, 
Secunden, Terzen ”’ are equivalent to STEVIN’s “ Primes, secondes, 
tierces.’’ His notation was very similar to STEVIN’s also (he put 
Roman figures above the successive decimals I, II, III, etc.) 
but he introduced an awkward and perilous simplification, writing 

8.798 for Ss 
10° 

Moreover his Conometria Mauritiana was thus named after 
Prince Maurice of Orange (fig. 37), and is it conceivable that 
he would have known of that prince well enough to name a book 
after him and that he would not have known of the prince’s 
most illustrious mathematician? Hence it seems certain to me 
that Beyer knew of STEvIN’s work in 1619; it is probable that 
he knew of it already in 1603. 

In the English translation (1608) of the Thiende, RopERT NORTON 
replaced the circles surrounding the Stevinian exponents by 
parentheses, even as we do in this paper and probably for the 
same reason : typographical expediency. 

In his Trigonometria (editions of 1608 and 1612, not before) 
BARTHOLOMEW Pirtiscus used decimal points. There has been 


(46bis) At the end of his historical account, Beyer states clearly the relationship 
of his third book to the first two ‘“ Darauff ich ferner diesem Werck embsig 
nachgedacht und die gantze Mechanische Bruchrechnung in gewisse Reguln 
und praecepta Notationis, Numerationis und Extractionis radicum, verfasset : 
Auch dieselbige auff etlicher Kunstliebenden anhalten Anno 1603, in offenem 
Truck neben der Visirkunst, Teutsch und Lateinisch, publicirt. Welche ich 
nunmehr revidirt, verbessert mit niitzlichen Exempeln gemehret und also diese 
ganze dexapiOunow mercklich erlautert und erleichert hab.” 
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much discussion as to whether he was the first to use them or 
not. Much of that is now of secondary interest, because we 
know earlier instances of the use of decimal separators, quoted 
above. Moreover, his tables were computed with reference to 
a radius 10” (m having different values in different tables according 
to need) and the numbers appearing in them are integers, not 
fractions. As these numbers are very large they are divided 
by dots into smaller groups and in various ways for the sake of 
legibility : this was an old practice. Examples : 

Table of 1612, sec 3” 100000.00001.06 (integer). 

Table of 1613, (Thesaurus mathematicus, stve Canon sinum) 
sine 2°52°30” §015.71617.47294 (integer). 

To be sure Pitiscus was aware of decimal fractions and he 
occasionally used decimal separators, but his use of them lacked 
consistency; it was occasional, not systematic (47). 

On the other hand KepLer understood the decimal calculus 
very well and in the Wein-Vister-Buchlein (Linz, 1616) above- 
mentioned he used a simple notation, 

3(65 x 6 = 21(90 
but he ascribed the invention of that calculus to Birci. Biro 
himself used another notation, inferior to KEPLER’s, in his Progress- 
Tabulen (Prag, 1620): he placed a little zero above the last figure 
of the integral part. 

However, the main introducer of decimal fractions into common 
practice was NAPIER (1550-1617) not only because his clear 
understanding of them (not clearer than STEVIN’s or KEPLER’s), 
but also because the new mathematical instrument invented by 
him became incidentally the best vehicle of the decimal idea. 

In his Rabdologia (Edinburgh, 1617) and even better in his 
Constructio written before but published posthumously, in appendix 
to the third edition of the Logarithmorum canonis descriptio 
(Edinburgh, 1619), NAPIER expresses that idea in the simplest 
manner. In section 5 of the Constructio he states “‘ Whatever is 
written after the period is a fraction.” At last we know exactly 
where we are. The fact that in the Rabdologia he still used a poor 
notation reminiscent of sexagesimal fractions may be forgotten. 
In the Constructio his decimal notation is absolutely unambiguous. 


(47) For Prriscus see Cantor (II, 1900, 604, 619). KARPINSKI (1917, 663). 
Long discussion in Cajort (1928, 317-22). 
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Whether Napter knew the works of PiTtiscus or not is of no 
importance for he did not need them. ‘The decimal calculus 
had been admirably explained by Stevin, and decimal separators 
had been used before Piriscus and with less ambiguity (48). 

The invention of common logarithms by Napier and HENRY 
BRIGGS was a tremendous enrichment of the decimal idea. 
In that sense the history of common logarithms is an essential 
part of the history of the decimal calculus, yet we cannot 
consider it here. It will suffice for our present purpose to recall 
that the first table of common logarithms of trigonometric ratios 
was published by EpMuND GUNTER in London 1620, and the 
first table of common logarithms of numbers by Henry Briccs 
in London 1624. 


A few remarks on the period 1625-1700 
5-17 


g8. The publication of tables of common logarithms influential 
as it was did not consecrate the final triumph of the new arithmetic. 
One must bear in mind that the logarithms remained for a long 
time outside of the domain ruled by the ordinary schoolmasters 
and writers of mathematical treatises. 

A German writer of 1629, WILHELM VON KALCHEIM, alias 
v. LoOHAUSEN (1584-1640): Zusamfassung etlicher geometrischen 
Aufgaben, Bremen 1629 (fig. 40), writes 693 (2) for 6.93. (Same 
notation as in STEVIN’s geometry, 1605, see § 94.) 

Decimal fractions were well explained by a number of seven- 
teenth century writers, for example, WILLIAM OUGHTRED in his 
Clavis mathematicae (London, 1631), PIERRE HERIGONE in his 
Cursus mathematicus (6 vols., Paris, 1634 sq.), ANDRE 'TACQUET in 
his Arithmeticae theoria et praxis (Louvain, 1656) (49). Father 
Tacquet called them numeri decimales. According to him the two 
main authors of arithmetical progress are Stzvin and NAPIER,—a 
good judgment for one so near to the events. On the other 
hand he had not yet been able to emancipate himself from 


(48) For discussion on this subject see GRAVELAAR (1900), KARPINSKI (1917), 
Cayori (1928, 322-4). 

(49) Bosmans (1927; /sis 9, 79-80). For other seventeenth century textbooks 
see Troprke (I*, 181). 
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STEVIN’s redundant notation, and not only that but he sometimes 
added a decimal dot to it! 

We may still mention the Cursus mathematicus seu absoluta 
omnium mathematicarum disciplinarum encyclopaedia (Wirzburg, 
1661; Francfort, 1674) of KasparR ScHott wherein the decimal 
numbers are called numeri geometrici (50). 

For another example we may turn to SMITH’s precious book 
Rara arithmetica. The astrologer, HUMPHREY BAKER (fl. 1562-87), 
published in London 1568 the “ Well-spryng of sciences,” an 
arithmetical treatise which was astonishingly successful: it was 
reprinted in 1574, 1580, 1583, 1591, 1598, 1602, 1612, 1617, 
1631,... 1659, 1687, Decimal fractions appeared for the first time 
in the edition of 1659, wherein one may read (according to 
SMITH, p. 329) the following statement : 

“ The Fractions [in the tables at the end of the book] which before were in 
the common way (and so the figure being small in many not discerned) are put 
into the decimal parts, and so the same with the integral, but farre more true 
than the Common Fractions can express it in one figure, and if in the common 


it be exprest in many, (as it must be, if true) then the decimal is far more easie, 
because the Denominator is one and the same to all, whereas the other is differing.” 


The knowledge of decimals exhibited in that edition—which 
appeared seventy four years after STEVIN’s Thiende and more 
than half a century after the English Disme—is very slight. 
This part of the book is much improved in the edition of 1687 (51). 

I have mentioned above Father Tacquet’s redundant way of 
writing decimals. Another kind of redundance was practised 
by FRANZ VAN SCHOOTEN in his Exercitationes mathematicae 
(Leiden, 1657): he wrote 638,82(2). STEVIN’s notation was 
used as late as 1691 by Jacques OZANAM: L’usage du compas 
de proportion (La Haye, 1691). Other examples of similar 
tautologies will be found in Cajori (1928), who quotes (p. 326) 
a very interesting statement made by the Puritan antiquary SAMUEL 
JEAKE (1623-90) in the AoyiorixnAoyia or Arithmetic surveighed 
and reviewed edited by his son, SAMUEL JEAKE, JR., the astrologer, 
and published in London 1696 (fig. 42). This is such a good 
summary of the decimal confusion at the end of the seventeenth 
century that I requote it in extenso. 


(so) Troprxe (I*, 182). 
(51) SmitTH (1908, 327-30). 
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“ For distinguishing of the Decimal Fraction from Integers, it may truly be 
said, Quot Homines, tot Sententiae ; every one fancying severally. For some call 
the Tenth Parts, the Primes; the Hundredth Parts, Seconds; the Thousandth 
Parts, Thirds, etc. and mark them with Jndices equivalent over their heads. As 


to express 34 integers and }4275., Parts of an Unit, they do it thus, 34.1.4.2.6. 


(1) () @ @) 
Or thus, 34. 1. 4 s . 6. Others thus, 34,1426; or thus, 34,1426(4), 


And some thus, 34.1.4.2.6. setting the Decimal Parts at little more than ordinary 
distance one from the other... Others distinguish the Integers from the Decimal 
Parts only by placing a Céma before the Decimal Parts thus, 34,1426; a good way, 
and very useful. Others draw a line under the Decimals thus, 34' 42°, writing 
them in smaller Figures than the Integers. And others, though they use the 
Céma in the work for the best way of distinguishing them, yet after the work is 
done, they use a Rectangular Line after the place of the Units, called Separatrix, 
a separating Line, because it separates the Decimal Parts from the Integers, 
thus 34 '+2°. And sometimes the Céma is inverted thus, 34'1426, contrary 
to the true Céma, and set at top. I sometimes use the one, and sometimes the 


other, as cometh to hand.” 
Cayjori adds “‘ The author generally uses the comma. This detailed statement 


from this seventeenth-century writer is remarkable for the omission of the point 
as a decimal separatrix.” 


The eighteenth century 


99. My notes on the decimal calculus after 1700 will be even 
briefer ; just a few glimpses. 

The earliest American writer giving a full account of decimal 
fractions was Isaac GREENWOOD (52), born in Boston 1702, 
graduated from Harvard College, then continued theological 
studies in London and began to preach, attended lectures by 
THEOPHILUS DESAGULIERS; appointed professor of mathematics 
at Harvard in 1727, and removed in 1738 because of continued 
dissipation; died in Charleston, S.C., 1745. He published in 
Boston 1729 his Arithmetick, vulgar and decimal, which was 
the first textbook of its kind to be written in English by a native 
American” (SMITH), and contains the first American account 
of decimal fractions—account published one hundred and forty 
four years after STEvIN’s Thiende. See figs. 47-48. 

The Stevinian notation may still be observed in various eigh- 


(52) F. Cayort : The earliest arithmetic published in America (/sis 9, 391-401, 
1927). This deals with Pepro pe Paz’s Arithmetica (Mexico City, 1623), reference 
to GREENWOOD on p. 397. Needless to say there are no decimal fractions in 
Paz’s book. For Isaac GREENWOOD see article by D. E. Smit in Dictionary 
of American biography (vol. 7, 591, 1931). 
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teenth century works. For example, in the /nstitutiones analyticae 
of PAoLINo CHELUccI (Rome, 1738) (53). CHELUCCI tried to 
improve STEVIN’s notation in the same way as Beyer had 
done in 1603 (see § 97). That is, he writes 3.57 for 3.05007 : 
the maladroitness and danger of this simplification need not be 
pointed out. A somewhat better notation was used by HENRY 
SHERWIN in his Mathematical tables (3rd ed., London, 1741). 


(4)2677 meaning .00002677 


The redundant notations so frequent in the seventeenth century 
continued in the eighteenth. For example the abbé Derp1er in his 


444 4th 


Arithmétique des géométres (Paris, 1739), writes 32.6°3°°4’” for 
32.634. 


The nineteenth century and after 


100. Throughout the nineteenth and even the twentieth 
centuries the multiplicity of decimal notations continues but 
the decimal calculus is so well understood and the notations 
are so much alike that there is no real confusion. Decimals 
are indicated in a single way—by means of a decimal separator; 
the differences between notations concern the nature of that 
separator which is almost always a dot or a comma, and its level 
(e.g., 3.2 or 3:2 or 3°2). Sometimes the decimal figures are 
printed in a different type or at a somewhat different level than 
the integers, but though this is pleonastic it is not really confusing. 
It is a curious fact that the world has not yet been able to reach 
an agreement on such a simple and abstract matter. 

1o1. If the reader will now kindly take a general view of the 
evidence I have given—is it not quite clear that the publication 
of Srevin’s Thiende in 1585 was an astounding achievement? 
And does not the awkwardness of STEVIN’s notation seem more 
forgivable when one considers the endless hesitations and redun- 
dancies of his followers for more than two centuries? For 
imperfect as his notation was it was superior to many ulterior 
ones and it had the excuse of trying to evidence the exponential 


(53) Le., Paotino DA S. Grusepre delle Scuole pie, of Lucca (1682-1784). 
P. Riccarpt : Biblioteca matematica italiana (1,345-7, 1887). Cajyort (1928, 327). 
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idea at a time when that idea had not yet been vulgarized by the 
invention of logarithms. 

As compared with the whole series of later textbooks the 
Thiende stands out with all the austere beauty and dignity of 
an Archimedian monument. 


IV. — DECIMAL MONEYS, WEIGHTS, AND MEASURES 


102. But still we have not yet completed our examination 
of the Thiende, having left out for separate consideration the 
appendix which is the most remarkable part of it. I base my 
analysis on the French text which the reader himself may consult 
in our facsimile (pp. 149-60). The purpose of that appendix 
is to show how all human accounts and measurements can be 
considerably simplified if the decimal idea is applied to them. 
Stevin explains this in six articles devoted respectively to 
1° land-measuring, 2° tapestry-measuring, 3° measurements of 
casks, 4° stereometry in general, 5° astronomical computations, 
6° money masters, merchants, etc. 

He proposes to give to each standard unit and to its decimal 
subdivisions the very names already given to the numbers and 
their decimals. Thus the unit of length or “ verge” is called 
commencement, its tenth part, prime, the hundredth part, seconde, 
etc. Hence the result of a mensuration will be written and read 
exactly in the same way as the result of any other decimal 
computation. He explains this in article one and then in a more 
general way in the last article. The other articles contain 
redundant material, for example, in the fifth he makes a new 
plea for his “ vulgar Germanic language which is the richest, 
the most ornate, and the most perfect of all languages’ (facs. 
p. 157)—that was obviously very much on his mind,—but such 
defects are peccadillos as compared with the greatness of the 


fundamental idea. 

Having understood the need of naming the submultiples of 
each unit it is curious that he did not think of naming their 
multiples. Nor did he realize the need of reducing all the 
units to a single one. For example, in article 1 he speaks of 
one unit of length, the verge, for surveying, and in article 2, 
of another the aulne (i.e., ell), for tapestries. 














} 
THE FIRST EXPLANATION OF DECIMAL FRACTIONS AND MEASURES 187 


A remark of the last article affords an additional proof that 
STEVIN realized the exponential nature of the decimals and had 
guessed one of the rules of the exponential calculus. Says he 
(facs. p. 158): “It is clear that whichever be the nature of the 
unit, a second multiplied by a third will give a quint because two 
plus three equals five.” 

Then he gives two examples (facs. pp. 158-9) which illustrate 
the brevity and security of decimal computations as compared 
with the computations made with complex numbers. He ends 
with the remark that the accounts would be considerably easier 
if the actual coins, weights and measures were arranged on a 
decimal base—an advantage which our successors will probably 
appreciate—but that in the meanwhile we can arrange decimal 
computations even on the base of undecimal measures; it suffices 
to express the latter decimally (facs. 159-60), to complete our 
computations decimally and then to translate the final results 
in terms of the undecimal measures, 

STEVIN used the decimal.method in his geometry, and referred 
the reader of it to his Disme. See Hypomnemata (vol. 2, 1605, 
p. 4) or GIRARD’s Céuvres (vol. 2, 341). 

103. It is hardly necessary to point the need of some 
standard system of coins, weights and measures in STEVIN’s 
days, for the units and their manner of combination and sub- 
division varied not only from country to country, but often from 
place to place and time to time, and the simplest commercial 
transaction might imply the passage from one system of measures 
and one system of moneys to another system of measures and 
another system of moneys. One may obtain some concrete 
idea of the resulting complications by examining a fifteenth or 
sixteenth century treatise on commercial arithmetic (54), or an- 
cient books on metrology. 

That need continued to be felt all over the world until the end 
of the eighteenth century, and it naturally became more and 


(54) For example, see D. E. Smit: The first great commercial arithmetic» 
Treviso 1478 (Isis 8, 41-9, 1926). 

ALEXIS JEAN Prerre Paucton : Meétrologie ou Traité des mesures, poids et monnoies 
des anciens peuples et des modernes (972 p., Paris, 1780). 

J. F. G. Patatseau : Meétrologie universelle ancienne et moderne, ou Rapport 
des poids et mesures des empires, royaumes, duchés et principautés des quatre parties 
du monde (484 p., 1816, Bordeaux). 


’ 
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more acute as international commerce and industry increased. 
After the eighteenth century it was satisfied in some countries 
by the creation of the metric system. The diffusion of that 
system is not yet entirely completed and the need which worried 
STEVIN in 1585 has remained a crying need to this day in a large 
part of the world. 

We may remark that until the time came when STEVIN’s views 
were put into practice (two centuries later), the most consistent 
metrological system was the Sumerian (55). It is pleasant as 
well as startling to have to pay homage to the old Sumerians 
in a paper devoted to a sixteenth century mathematician ! 


Decimalization and standardization of weights and measures 
from 1585 to the middle of the eighteenth century 


104. In spite of the fact that STEVIN’s views were published 
in Flemish and French in 1585, and in English, in 1608—they 
do not seem to have attracted much attention. Of course we must 
realize at once the immense practical difficulties which were 
involved. Just remember how slow was the diffusion of the 
decimal calculus; yet how simple this was as compared with 
the introduction of decimal metrology, for the former could be 
accomplished without material changes while the latter could 
not be introduced without modifying the instruments of commerce 
and altering more or less deeply the economic and social fabric. 

The great Flemish mathematician and physician ADRIAAN VAN 
ROOMEN (Louvain, 1561 — Mainz, 1615) published at Mainz 1609 
a Canon triangulorum sphaericorum which he dedicated to ERNEST 
duke of Bavaria, archbishop and elector of Cologne, bishop of 
Liége and three other places (56). His preface to the duke 
includes the following statement (57) : 

(55) THureau-DANGIN (1932, 37): “ C’est le seul ensemble de mesures qui, 
avant le systtme métrique, ait véritablement mérité le nom de _ systéme.” 
However, the Sumerian system was not purely sexagesimal. 

(56) For Ernst, Herzog von Baiern (1554-1612), see ENNEN in Allgemeine 
deutsche Biographie (vol. 6, 250-7, 1877). For ApriANUs RoMANus, see C. LE 
Paice : Notes pour servir a l'histoire des mathématiques dans l’ancien pays de 
Liége (Bulletin de I’ Institut archéologique liégeois, vol. 21, 457-565, 1888; surtout 
p. 489-91). Henri Bosmans : Biographie nationale de Belgique (vol. 19, 848-89, 


1907). 
(57) Romanus’ Canon is not available to me and I know the Latin preface 
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‘** Passerai-je sous silence cette invention divine par laquelle Votre Altesse 
a établi, entre les poids et mesures de tous genres, une harmonieuse liaison au 
point que, sous une seule dénomination civile, ou pour parler en arithméticien, 
dans une seule progression géométrique, tous les poids, toutes les longueurs, 
toutes les surfaces, tous les volumes trouvent leur mesure. Certes tant que les 
arts libéraux seront en honneur, tant qu’ils seront utiles, tant que le monde lui 
méme subsistera, cette découverte excitera l’admiration des hommes.”’ 


How much of that is truth, and how much is undeserved 
flattery, giving credit to a powerful personage for the work of 
others? Allowance being made for the fulsome praise to the 
great which was a vice of that time, it is unlikely that ADRIAAN 
vAN RooMEN would have said so much without foundation. 
On the other hand we know that duke ERNEsT was deeply 
interested in science—chiefly astronomy and alchemy—and that 
the onerous duties of his five bishoprics left him time enough 
to patronize scholars and scientists such as Justus LIpstus, 
Lievin vAN Hutst (Hutsius), Tycho BRAHE, KEPLER, GERARD 
STEMPEL, ADRIAAN ZELST, GILLES GUILLON, ROMANUS himself. 
Hence it is quite possible that a man accustomed to divide his 
thoughts between practical and scientific matters should have 
hit independently upon the idea of unifying the weights and 
measures. For to make such an invention common sense joined 
with the continuous pressure of necessity was perhaps more 
precious then technical knowledge. What is stranger is that 
ADRIAAN VAN ROOMEN, who had been acquainted with STEVIN 
for a great many years and must have known his Thiende, did 
not mention him in this connection (58). What may have been 
the reason for his silence? Did he not wish to please STEVIN 
or was he afraid of displeasing the five-headed bishop? Whatever 
the case may be, it is worthwhile to record the existence of such a 
plan in or before the year 1609. 

Henry Lyte’s booklet of 1619 on the Art of tens contains 
the following ‘advertisement: “‘ Those that would have either 
the Yard or two foote Ruler made very well according to the 
Arte of Tens which tables for that purpose I have set downe 


to it only through Le Paice’s French translation from which I quote (ibidem, 


490). 
(58) Of course STEVIN may be mentioned in another part of that work which 


I have not seen. 
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in this Booke let them repaire to Mr. ‘Tomson dwelling in Hosier 
Lane, who make Geometricall Instruments.” 

This shows that decimally graduated instruments were made 
and sold in London in 1619; it is I suppose the earliest instance 
of its kind. 

In 1670, GABRIEL Mouton (59) (d. 1694), vicar of St. Paul 
in Lyon, proposed a system of linear decimal measures which 
he connected with the size of the earth in order to give to it a 
universal base and authority. He was the first to think of such 
a physical connection independent of time and place, without 
which any standard would seem doomed to arbitrariness and 
impermanence. He called his measures geometric (60); their 
individual names being (in decreasing progression): milliare, 
centuria, decuria, virga, virgula, decima, centesima, millesima. 
The first three were the first terms coined to designate decimal 
multiples of the standard. ‘This arrangement of decimal multiples 
and submultiples was badly spoiled by the existence of two middle 
terms virga and virgula (one virga equalling ten virgulas). ‘The 
connection with the earth was made by giving to the milliare 
(or mille; in English, mile) the length of an arc of 1° of a terrestrial 
great circle (61). Furthermore, Mouton suggested connecting 
the standard of length with the length of the seconds pendulum. 

The establishment of a decimal system of weights and measures 
implied two ideas : a) the decimal progression of all units; 5) the 
selection of universal standards. Stevin had explained the first 
idea but neglected the second; Mouton was the first to explain 
both. 

Mouton was apparently the first to think of connecting his 
standard with the earth’s size; but with regard to the second 
connection [with the pendulum] he had been anticipated and 
more than once. The use of the length of a pendulum of known 
vibration as a standard of length had already been discussed 


(59) Observationes diametrorum solis et lunae apparentium etc. Una cum 
nova mensurarum geometricarum idea; novaque methodo eas communicandi 
et conservandi in posterum absque alteratione (Lyon 1670). (See fig. 49.) 
DeLAMBRE : Histoire de l’astronomie moderne (2, 355-400, 1821). G. BIGOURDAN : 
Le systéme métrique (1901, 6). 

(60) See Kaspar Scuorr : numeri geometrict (1661, 1674). . 

(61) That is, MouTon’s milliare was theoretically equal to the nautical mile. 
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at a meeting of the Royal Society in December 1661 (62), then 
again, by CHRISTOPHER WREN at a meeting of February 15, 1662. 
The idea was clearly in the air. 

On July 9, 1668 a clockmaker of Chartres, EsTIENNE, wrote 
to HuyGENs about it. Accepting for the seconds pendulum the 
length determined by JEAN PicarD (36 pouces 8 } lignes) (62dis) 
he proposed to, call that length the ‘‘ Hugenian ell.’”’ HuyGEns 
accepted the principle but rejected the name on the ground 
that it was not EsTIENNE’s business to select it but rather that of 
the Royal Society fellows to whom the idea had occurred many 
years previously (63). In his Mesure de la terre (Paris, 1671) 
PicaRD recommended very warmly the pendulum standard though 
he already suspected that it might vary with the latitude. The 
Académie des sciences decided in that year (1671) to send two 
astronomers, JEAN RICHER and MEurissE to Cayenne (lat. 4956’ N) 
to make various observations under equatorial conditions. They 
stayed in Cayenne from April 1672 to the end of May 1673, 
and RICHER proved by experiments extending over ten months that 
the seconds pendulum was shorter in Cayenne than in Paris (64). 
RICHER’s results must have been known in the Académie circle 
soon after his return, and they were published by him in 
1679 (64.1). However, they were contradicted by others obtained 
in Uraniborg, London and The Hague, and the matter remained 
doubtful. ‘The great HuyGens, who had followed the subject 
closely from the beginning, was still hesitating as late as 1687. 


(62) Letter of R. Moray to HuyGens, dated Whitehall, Dec. 13, 1661, in Guvres 
de HuycGens, Lettre Nr. 935 (vol. 3, 425-8). 

(62bis) According to M. Gi10zz1 (1932, 32-35) the earliest attempts to deter- 
mine the length of the seconds pendulum were made by G1ovan Battista Riccio. 
in 1642, and by MARIN MERSENNE in 1644. RuICCIOLI’s account is included in his 
Almagestum novum (Bologna 1651, vol. 1, 86); MERSENNE’s account in his Ballistica 
(Paris 1644, p. 44). 

(63) Geuvres de HuyGens (vol. 6, 232-4, 258-61). More letters on the subject 


may be found in that very precious collection, by index sub voce “ mesure 
universelle.”’ 

(64) In Paris 3 pieds 8 1/2 lignes; in Cayenne 1 1/4 ligne less (Mémoires de 
l’Acad., 1, 177); that is, less than 3 per thousand shorter. 

(64.1) Jean RicHEeR : Observations astronomiques et physiques faites en isle de 
Caienne (Paris 1679). I have not seen the 1679 edition, but only the reprint 
(or memoir bearing the same title) in the Mémoires de l’ Académie royale des sciences 
(tome 7, 233-326, 320, Paris 1729). See also (ibidem, tome 1, 158, 177, Paris 
1733). Ricner himself had no doubts as to the correctness of his observations. 
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He seems to have finally changed his mind and admitted the 
variability of the pendulum with the latitude at some time between 
May 1, 1687 and April 24, 1688 (64.2). Note the slowness of 
that evolution: HuyGens and others kept pondering on the 
subject for more than fifteen years before reaching a conclusion. 
This was due to the fact that the effect to be observed was very 
small. But as soon as it was realized that the seconds pendulum 
was not invariable it lost its value as a universal standard of 
length. 

104bis. This section dealing with T. L. BuratrTini (c. 1615- 
c. 1682) was interpolated after reading Mario GLiozzi’s paper 
of October 1932 of which I only heard a year later. GLiozz1’s 
information is derived from the writings of ANTONIO Favaro 
to which I duly referred: Intorno alla vita e alle opere di 
T. L. Burattini (Memorte del R. Istituto Veneto, vol. 25, no. 8, 
140 p., folio, Venice, 1896) very elaborate study; T. L. BuRATTINI 
(Atti d. R. Ist. Veneto, vol. 54, 110-6, 1896) ; Supplemento 
(lbidem, vol. 59, parte 2, 855-60, 1900), 

Trro Livio BurRATTINI was born c. 1615 in Agordo (Belluno). 
In 1637, he went to Egypt, where he resided four years studying 
Egyptian antiquities; in 1641, he moved to Germany, then to 
Poland where the rest of his life was largely spent. Orientalist, 
soldier, mechanician, statesman, courtier, financier, maker of 
excellent lenses for telescopes and microscopes, astronomer, 
—he was a remarkable example of a seventeenth century scientist 
and adventurer. He died c. 1682. 

Our interest in him is due to a little book entitled Misura 
unmiversale which was published by the Franciscans in Vilna 1675 
(see fig. 50). It is now exceedingly rare: there are copies in 
the Biblioteca nazionale of Rome, in the Academy of sciences 
of Cracow, and in Leningrad. A new edition prepared by the 
late Lupwik BIRKENMAJER was published under the auspices of 
the Cracow. Academy in 1897 (64.3). I know the Misura 


(64.2) Huycens : Giuvres (vol. 7, 117; vol. 9, 130, 162, 272). 

(64.3) Misura universale di T. L. Burattint. Podlug wydania wilenskiego 
z Roku 1675 wydal powtérnie wydzial mat. przyr. Akademii umiejetnosci w 
Krakowie (v + 32 p., 4 pl., Krakowie, 1897). Reprint of the Italian text with 
Polish introduction. A Polish translation of the Italian text by Sor1a KARLINSKI 
BIRKENMAJER was published by the same academy in the same year: T. L. 
Burattiniego Miara powszechna. 
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universale only through that reprint and FAVARO’s summary of 1896. 

In that treatise BURATTINI, who had been pondering on the 
subject at least since 1645 proposed to take as universal standard 
of weights and measures the length of the seconds pendulum, 
and he called it Metro Cattolico or metro (= meter) this being 
the earliest use of that word for a standard of length. He also 
suggested deriving from that standard, a standard of weight, 
the Peso Universale : the weight of the water contained in a cube 
the side of which equals one sixteenth of the metre. BURATTINI 
thought his ideas were new, and considering the fact he was 
residing in Poland, that illusion was pardonable. 

His work deserves to be mentioned because it shows that 
the idea was in the air, but its historical importance is otherwise 
small, for it is at one and the same time posterior and inferior 
to MouTON’s treatise of 1670. 

Indeed BuRATTINI had only grasped one of the two fundamental 
ideas: he had seen the need of a standard connected with a 
physical constant which would insure its universality,—but he 
had not grasped the decimal idea so well explained by STEVIN 
ninety years earlier. His meter was divided into sixteen parts, 
then each part into sixteen smaller ones, then each of the smaller 
parts into sixteen others: thus the main subdivisions were 
1/16, 1/256, 1/4096. He had not realized, as Mouton had, 
the expediency of giving names to the multiples and the 
submultiples of the standard. Neither did he suspect that the 
length of the seconds pendulum was not invariable, but we can 
hardly blame him for this considering that HuyGens had dogma- 
tically stated its invariability in his Horologium oscillatorium 
(Paris, 1673, 36) and did not finally abandon his belief until 
fifteen years later. 

1o4ter. Jacques CassINi in his Traité de la grandeur et de 
la figure de la terre (Paris, 1720) suggested the determination 
of a standard foot equal to one hundredth of an arc of 1” of the 
meridian; on that basis the toise (or six feet, fathom) would 
have been contained a thousand times in the arc of 1’, and the 
degree would have been equal exactly to 60.000 toises. However, 
it was already clear that the exact determination of the length 
of the meridian implied many difficulties and might open the 
door to disagreements. 


13 
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In 1748, LA CONDAMINE (64*) concluded that it would be 
preferable to take as standard the length of the seconds pendulum 
at the equator. 


Genesis of the metric system 


105. So much for purely scientific efforts but metrological 
reforms could not be accomplished except by political authorities, 
The endless diversity of weights and measures was a great obstacle 
to the development of commerce, and some clear sighted admin- 
istrators tried to suppress it within the boundaries of their 
own countries. ‘The account of their endeavours is an important 
chapter of economic history, but it does not concern us except 
indirectly. A few indications will suffice. 

PHILIBERT ORRyY, general financial controller of France until 
1745, planned to unify French measures and was thinking of 
adopting as standard toise twice the length of the equatorial 
seconds pendulum. He was assisted by that great scientific 
administrator, CHARLES Duray, whose untimely death in 1739 
stopped the project. 

Relatively few people are aware that similar efforts were made 
in England about the middle of the eighteenth century, witness 
two Reports of the House of Commons dated 1758 and 1759 (65). 
These reports dealt only with the unification of standards, not 
with the selection of natural standards nor with their rationalization. 
However, the question was again brought up in the House in 
1789 by Sir JoHN RicGcs MILLER and after having been in touch 
with ‘TALLEYRAND he addressed the House a second time on 
Feb. 5, 1790 insisting on the necessity of selecting a natural and 
permanent standard (such as the London seconds pendulum) 
and of dividing it decimally. 

For JEFFERSON’s efforts towards the decimalization of United 
States coinage, weights and measures (1790), see Miss HELLMAN’s 
memoir (1931). JEFFERSON had a very clear grasp of the matter. 
The earliest American book on decimal metrology outside of 

(64*) Nouveau projet d’une mesure invariable propre 4 servir de mesure com- 


mune & toutes les Nations (Histoire de Il’ Académie pour 1747, Histoire p. 82-88, 
Mémoires, p. 489-514, Paris, 1752). Presented to the Académie in Nov. 1747, 


read at a public meeting, April 24, 1748. 
(65) HELLMAN (1931, 281-4). 
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JEFFERSON’s own Report (New York, 1790) was The American 
accomptant by CHauNcEY Lee (Troy, N.Y., 1797) (66). 


Creation of the metric system 


106. Let us now return to France, where the decimal reform 
was finally accomplished. Attempts were made to unify the 
weights and measures by royal declaration in 1766, and again 
under Louis XVI by his two great ministers, TURGOT and NECKER; 
meanwhile the provinces were becoming more and more conscious 
of the need of unification and in 1789 the “ cahiers” of many 
bailiwicks included resolutions ad hoc. 

These revendications were very ably summarized in March 
1790 in the Proposition faite a Il’ Assemblée nationale sur les poids 
et mesures, by the famous TALLEYRAND, bishop of Autun. 
TALLEYRAND suggested the selection of the length of the seconds 
pendulum at latitude 45° for the standard of length, and 
recommended concerted action with England : the new measures 
might be established by a committee selected, one half by 
the Académie des sciences and one half by the Royal Society. 
It is a great pity that this could not be accomplished; the outbreak 
of the French Revolution made further coéperation between 
the two countries impossible; on the other hand, we must bear 
in mind that without the Revolution so radical a change in the 
weights and measures might have been indefinitely postponed, 
—as it was indeed in other countries. 

TALLEYRAND’s conclusions were generally approved by the 
Assemblée nationale on May 8, 1790, except that it did not 
specify which seconds pendulum should be selected as standard, 
presumably in order to make coéperation with England easier; 
nor was any mention made of decimalization. 

A commission of the Académie reported on‘October 27, 1790, 
that the new system of coins, weights and measures should be 
decimal, and that its success would largely depend on the 
decimalization. Another commission reported on March 109, 
1791 on the choice of the universal standard : it rejected the seconds 
pendulum on the incontrovertible ground that the fundamental 


(66) HeLLMANN (1931, Isis 16, 304, figs. 1-4). 
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unit of length should not be dependent on an arbitrary unit 
of time; it chose the length of the quarter of a meridian, deciding 
that the ordinary unit would be equal to the ten millionth part 
of that length; it explained practical means of realizing its 
program (67). The new system was finally established by the 
law of 18 germinal an III (7 April, 1795) (68). On 21 prairial 
an VI (g June, 1798) TALLEYRAND invited friendly and neutral 
nations to send delegates to an international conference for the 
final determination of weights and measures. On 4 messidor 
an VII (22 June, 1799) prototypes in platinum of the standard 
meter and kilogram were deposited at the French archives by 
a scientific commission headed by LaPLace. 

An international scientific commission called Conférence inter- 
nationale du métre met in Paris 1872, thirty nations being 
represented, the main purpose being to improve the determination 
of the meter and the kilogram, prepare new international prototypes 
and insure their permanence. 

An international committee of weights and measures, and an 
international bureau of standards (Bureau international des poids 
et mesures ) were established by a diplomatic conference of twenty 
nations in Paris, May 20, 1875. 

The first general congress of weights and measures met in 
Paris, September 1889. On that occasion the new prototypes 
of meter, kilogram, and centigrade thermometer were sanctioned, 
and national prototypes distributed. The unit of length was 
redefined as the length of the international prototype meter at 
the temperature of melting ice. The relationship with the meridian 
had to be abandoned because the original ratio was found to be 
slightly inaccurate, and because a standard of length dependent 
upon the progress of geodetic measurements would lose ipso 
facto the essential quality of permanence. The meter has not 
become arbitrary on that account: indeed the international 
prototype was originally related to the meridian, and one may 


(67) These two reports may be found in the Histoire de l’ Académie royale des 
sciences, année 1788 (sic). (Paris, 1791, p. 1-16). "The members of the first com- 
mission were Borba, LAGRANGE, LavorsieR, MATHIEU TILLET, CONDORCET; 
those of the second, Borpa, LAGRANGE, LAPLACE, MONGE, CONDORCET. 

(68) BiGouRDAN (1901, 65-70). 
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still say that it is approximately equal to the forty millionth part 
of it (69). 

107. The history of the gradual establishment of the metric 
system in France and of its diffusion among the rest of the world 
is a long story involving all kinds of administrative, legal and 
diplomatic formalities which do not concern the scientist. On the 
other hand, one could not give a full account of the determination, 
preservation, comparison, and reproduction of the standards 
without touching upon a large number of physical and chemical 
problems, without making so-to-say a cross section of the history 
of physics in the nineteenth century. 

Our purpose was simply to show the development of STEVIN’s 
thought of 1585. If we take 1795 as the birth year of the metrical 
system—two centuries had already elapsed by that time since 
STEVIN’s first proclamation of the decimal idea. Another century 
was still needed to perfect the organization of that system (1899). 
And how long will it take to make it not simply international, 
but as general as our system of numbers? 


V. — DECIMAL DIVISION OF ANGLES AND TIME 


108. At the present time the decimal system may be said 
to be the only system used for scientific purposes all over the 
world, with the exception of time and angle measurements. 
I shall not discuss the division of the week into seven days nor 
the division of the day into hours, both of which especially the 
latter are very ancient relics. The French Revolution tried to 
introduce a decimal week (décade) but failed (70). 

On the probable analogy of an ideal year of twelve thirty-day 
months, the early Sumerians had divided the day into twelve 
equal danna of thirty gesh each. Later that division into 360 parts 
was applied to parallels, and later still (in Achaemenian times, 
c. 558-330) to the ecliptic (zodiac, dodecatemories) (70”'*). 

(69) According to the latest geodetic measurements the ten millionth part 
of the quarter of the meridian exceeds the meter by two tenths of a millimeter : 
a difference (; 5%) which cannot be appreciated except with very precise instru- 
ments. Hence when we speak of the meter in a general way, without reference 
to very precise measurements, its former definition is still correct. 

(70) The Republican calendar of which this was a feature lasted only from 
October 5, 1793, to Jan. 1, 1806. 


(70's) The earliest Greek work in which that division of the ecliptic occurs is 
one as cribed to Hypsic ks (ii-i B. C.) 
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All this however was independent of the sexagesimal system— 
another Sumerian invention to which we have already referred. 
We have seen that Babylonian astronomers used sexagesimal 
“ fractions”’ and transmitted them to the Greeks—who failed 
to understand what was best in them. These fractions invaded 
western Europe and their equivocal usage was almost universal 
until the seventeenth century when decimal fractions began to 
displace them. We have told the story of that very slow dis- 
placement. 

The sexagesimal division of our hours into minutes and seconds 
is a relatively late development. It is very different of course 
from the Sumerian division of the day into 360 parts. It was 
not used by Protemy, but by his commentator ‘THEON oF 
ALEXANDRIA (second half of fourth century) (71); Arabic astro- 
nomers transmitted it to the western world. 

109. The displacement of sexagesimals has remained incom- 
plete to this very day, and we still divide hours and degrees in 
that manner. ‘That tradition is so deeply rooted that few people 
have ever ventured to shake it. The earliest example I know 
of such boldness is in a Latin composite Ms. (72) written between 
1445 and 1450 by one TuHeopericus RurFl, friar minor in Gronen- 
berch, and containing a number of mathematical, astronomical 
and medical treatises by various authors. In one of those treatises 
called Instrumentum de distantiis civitatum et regnorum et dicitur 
cosmographia (fol. 174 r°-176 r°), one may read : 

“Et notandum quod in praesenti tabula quilibet gradus et 
hora dividitur in 100 minuta, et quodlibet minutum in 100 secunda 
et sic de aliis.”” (73) 

This text remained unpublished and hence its influence was 
very restricted. In fact, there is no appearance that anybody 
paid any attention to the centesimal division of the degree and 

(71) THurEAU-DANGIN (1932, 76). 

(72) Cod. lat. 11067, Munich, State Library. 

(73) Siecmunp GOntTHER: Analyse einiger kosmographischer Codices der 
Miinchener Hof- und Staatsbibliothek (Studien zur Geschichte der mathematischen 
und physikalischen Geographie, Halle a. S., 1879; 215-75, 1878, cf. p. 249). 
M. Currze: Perri PxHitoment de Dacia in algorismum vulgarem JOHANNIS DE 
Sacroposco (Copenhagen 1897, p. viii). CANTOR (2°, 1900, 185). "TROPFKE 
(1°, 58, 1930) says wrongly that the quadrant is divided into 100 parts : nothing 
of the kind. D. B. Duranp: The origins of German cartography in the xvth 
cent. (Harvard doct. thesis; to be published). 
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of the hour just mentioned. Nor do we find any similar suggestion 
until STEVIN’s independent one in 1585. 

110. In article V of the appendix to the Disme (facs. 156-7) 
SreviN says: “ We call the 360 degrees also commencements, and 
write them so: 360(0), and each degree 1(0) will be divided 
into 10 equal parts, each of which called 1(1), and each 1(1) 
will be divided into 10(2), etc.” The decimal division of the 
degree is here proposed in the clearest manner, and connected 
by STEVIN’s simple genius with all other measurements. 

111. In the logarithmic tables compiled by HENRY Briccs 
(d. 1630) but only published after his death by HENRY GELLIBRAND : 
Trigonometria Britannica (Gouda, 1633), the degrees are divided 
not into sixty minutes but into a hundred centesimae. ‘These 
tables give the logarithms of trigonometrical lines with 14 decimals 
for every centesima. 

LAGRANGE became interested in the decimalization of angle 
measurements, and during his Berlin residence he persuaded 
one of his younger colleagues of the Prussian Academy, JOHANN 
CarL ScHuLze, to compile logarithmic tables for centesimal 
division of the degree; but only the preface of these tables was 
ever published (Berlin, 1778) (74). It would seem that SCHULZE 
completed the tables and that these were ready for publication 
when LAGRANGE changed his mind and realized it was better 
to divide the quadrant decimally instead of the degree. Faithful 
ScHULZE agreed and enlisted the cooperation of GEORGE GOTTLIEB 
ScHMIDT to recompile the tables on the new base. Only a part 
of the new tables was published in Bope’s Astronomisches Jahrbuch 
fiir 1798 (Berlin, 1795): “‘ Etwas tiber die Decimaleintheilung 
des Quadranten.” 

112. We have seen that LAGRANGE was a member of the 
commissions appointed by the Académie des sciences to study 
the rationalization of weights and measures. Hence we are not 
surprized that their report of March 19, 1791 considered the 
rejection of the degrees, minutes and seconds almost as a matter 


(74) After Mascart (1919, 580-94). I tried to find evidence of LAGRANGE’s 
interest in his (Euvres but failed. Apparently he did not write on the subject. 
In a letter to d’ALEmMBERT dated Berlin, Jan. 27, 1778, he refers to SCHULZE (1749- 
90), who had just been appointed by the Prussian academy, but no mention is 
made of decimal tables (Guvres de LAGRANGE, vol. 13. 335, 1882). 
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of course, and replaced it by a decimal: division of the quadrant, 
without however entering into any details as to the application 
of their principle. It should be recalled that in their opinion 
the quarter of the meridian was the real unit of length, from 
which the meter was to be derived : (75) they found it unreasonable 
to divide the quarter of the meridian in one way and the quarter 
of a circle in another. 

The ideas of the Académie were carried into practice by a 
man to whom the technical elaboration of the decimal system 
is deeply indebted, the chevalier JEAN-CHARLES DE Borba (Dax, 
1733-1799). He undertook to compile trigonometrical tables 
with seven decimals for the centesimal division of the quadrant, 
and his manuscript was apparently ready by 1793: these being 
the earliest tables of their kind. At the same time Borba 
supervised the construction of instruments bearing the same 
graduation. ‘The publication of his tables was delayed by various 
accidents. 

In the meanwhile JEAN FRANCOIS CALLET (1744-98) used them 
to compile his own Tables portatives de logarithmes, which contained 
logarithms of numbers and of trigonometrical lines for both the 
sexagesimal and decimal division, the latter up to the fourth 
decimal (76). ‘These tables were published by Firmin D1pot 


(75) ‘“‘ Le quart du méridien terrestre deviendroit donc |l’unité réelle de mesure, 
& la ¢ix millioniéme partie de cette longueur en seroit l’unité usuelle. On voit 
ici que nous renongons 4 la division ordinaire du quart du méridien en degrés, 
du degré en minutes, de la minute en secondes; mais on ne pourroit conserver 
cette ancienne division, sans nuire a l’unité du systtme de mesure, puisque la 
division décimale qui répond 4a |’échelle arithmétique, doit étre préférée pour 
les mesures d’usage; & qu’ainsi l’on auroit pour celles de longueur seules deux 
systémes de division, dont l’une s’adapteroit aux grandes mesures, & |’autre 
aux petites. La lieue, par exemple, ne pourroit étre a la fois & une division simple 
du degré, & un multiple de la toise en nombres ronds. Les inconvéniens de ce 
double systéme seroient éternels : au contraire ceux du changement seront 
passagers; ils ne tomberont d’ailleurs que sur un petit nombre d’hommes 
accoutumés au calcul, & nous n’avons pas cru que la perfection de |’opération 
dat étre sacrifiée 4 un intérét, qu’A beaucoup d’égards nous pouvions regarder 
comme personnel.” (Histoire de l’ Académie pour 1788, p. 10, Paris 1791). 

(76) ‘“‘ De minute en minute ou de dix-milli¢me en dix-milli¢me pour les 100 
degrés du quart de cercle suivant la nouvelle division.”” The name “ degré” 
was still given to the centesimal part of the quadrant as well as to sexagesimal; 
the centesimal degree was divided into 100 minutes, the minute into 100 seconds. 
But it is not necessary to speak of minutes or seconds, as all the decimals hold 
together and one may take as many of them as one pleases : for ex. two and call 
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in Paris 1795 (an 3) and stereotyped. ‘They were the first of 
their kind to appear in print (77). 

More elaborate centesimal tables were prepared at the end 
of the century by order of the French government; these are 
the so-called Tables du cadastre which were computed from 
1794 to 1799 under the direction of G. RICHE DE Prony and 
remained in manuscript. These tables were computed up to 
the 14th decimal. A reduction of them to the 8th decimal was 
published by the Service géographique de l’armée in 1891. 

Borpa’s tables were edited posthumously by J. B. J. DELAMBRE; 
Tables trigonométriques décimales (Paris, 1801, an Q). 

113. H. ANDoyYER published in 1911 new fundamental tables 
Nouvelles tables trigonométriques fondamentales (Paris, 1911) which 
are primarily sexagesimal tables, but contain logarithms for every 
centesimal with 17 decimals. 

Many efforts have been made, and are still being made, in 
France to promote the decimal division of the quadrant. The 
leader of that movement in recent times was EMILE Guyou 
(1843-1915), sailor and mathematician (78), who was warmly 
supported by Henri PorncareE. In 1899 Guyou, being then 
Capitaine de frégate, issued in vol. 6 of the Annales du Bureau 
des Longitudes (of which he was a member) a memoir entitled 
De l’extension du systéme décimal a la mesure de la circonférence. 
Ephémérides et tables numériques en parties décimales du quart de 
cercle préparées pour une application a la navigation (go p.). 
This was part of a practical experiment: these ephemerides 
were distributed to a number of sea captains, together with a 
decimal chronometer, a decimal compass, a decimal sextant, 
a decimal protractor, and decimal charts. I do not know the 
results of those experiments, but hardly expect them to have 
been favorable to the decimal idea, sailors being notoriously 
conservative (79). 


them minutes, or four and call them seconds; or call the first two, minutes and 
the two others, seconds, or take only three. This illustrates the superiority 
of the decimal notation. 

(77) CaALLET’s book contains also tables for the conversion of sexagesimal 
_ degrees, minutes and seconds into centesimal ones, and vice versa. 
(78) See notice and portrait in Larousse mensuel (vol. 3, 732, 1916). 
(79) Witness their strange opposition to the use of chronometers (Isis 6, 128). 
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114. Few countries to-day avail themselves of the decimal 
division of the quadrant, these countries being France and others, 
such as Belgium, which are strongly under French influence, 
and even in these countries the use is relatively small. The 
simultaneous employment of two kinds of degrees would be con- 
fusing but for the fact that the French have two different names 
for them 

go degrés 100 grades 
(Both words derive from the same Latin word gradus, degré 
being the popular derivation, grade a learned doublet. I do 
not know when the term grade was introduced and by whom.) 

An additional advantage of the decimal division of the quadrant 
is that as 100 grades are approximately equal to 10.000.000 meters, 
one grade is approximately equal to a hundred kilometers and 
one minute of a grade—or more correctly a centigrade— (80) 
is approximately equal to one kilometer—relations which are very 
easy to remember. It is true one minute (of a degree) equals 
one nautical mile, but the nautical mile is different from the 
English statute mile, and the ratios of either kind of mile to smaller 
units of length (whether foot or meter) are very complicated. 

The prospects of the diffusion of the decimal division of the 
quadrant are not brilliant to day, and more’s the pity, for our 
present system is disgraceful. People do not realize how complex 
it is, the word “ sexagesimal”’ often applied to it being a very 
incomplete description of it. In fact, our system implies three 
ratios : nonagesimal division of the quadrant, sexagesimal division 
of the degree and the minute, decimal division of the second (or 
sometimes of the minute); and to this must still be added the 
sexagesimal division of the hour and minute of time, and the 
decimal division of the second of time (or of the minute). 

Shades of the unknown author of the /nstrumentum de distantts 
civitatum (c. 1447)! Shades of STeviIN and of LAGRANGE ! 


(80) Indeed the correct names of the decimal subdivisions of the grade are 
decigrade, centigrade, milligrade; the terms minutes and seconds having then 


only sexagesimal meanings. 
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VI. — THE DECIMAL IDEA 


115. To return to the decimal system in general there is 
a strange contrast on the one hand between its snail-like progress 
and the continued unintelligence of men and on the other hand 
the fact that the fundamental idea was apprehended a very long 
time ago. 

Not to speak of the vague conceptions of number scales which 
were already implied in the early Egyptian and Sumerian systems 
of numeration (81), and of other similar implications, we find 
in the Liber algorismi de practica arismetrice translated from an 
unknown Arabic original by JOHN oF SEVILLE (first half of twelfth 
century) (82) some recognition of the fact that sexagesimal 
fractions are but a special case of something more general : their 
importance lies in the system, not in the number sixty. This 
is expressed even more clearly in the Demonstratio de minutits 
by JorDANUS NEMoRARIUS (first half of thirteenth century) (83), 
wherein a general system of fractions (partes consimilis sumptionis ) 
is considered, the denominators of which are connected by the 
ratio eX (the author had in mind especially sexagesimal fractions, 
but does not speak of the ratio 60, only of the general ratio e). 

116. However, these authors being familiar with only one 
such scale of fractions—the sexagesimal—did not realize the 
new advantages which would accrue if the base of the fractions 
was the same as that of the numbers. The first to see that and 
to see it well was SIMON STEVIN in 1585. He expressed it clearly 
if indirectly by stating that the main advantage of his decimal 
calculus was the avoidance of ‘“ nombres rompuz ”’ (ordinary 
fractions) —the possibility of completing one’s accounts as if all 
numbers were integers (see facsimile 136, 139, 159). 

117. STEVIN was not unaware of the theoretical advantages 
of another scale, namely the sexagesimal which was extensively 


(81) In spite of the impurity of their sexagesimal system, the Sumerian anti- 
cipation was remarkably good in that the sexagesimal base was extended to 
submultiples as well as to multiples. 

(82) My Introduction (2, 169). 

(83) Text quoted by G. ENestr6ém (Bibliotheca mathematica, vol. 14, 172, 
1914). TROPFKE (1°, 172, 1930). 


— 


| 
| 
| 
i 


et ee 


ee ee 


Se ec oe at tee eee Se eee cr oe 














204 G. SARTON 


used in his time, as it still is in ours, for astronomical purposes, 
He pointed out (facs. 156) that the number sixty has many 
factors 1, 2, 3, 4, 5, 6, 12, 15, 20, 30 (84); yet he added that in 
spite of that the ratio sixty cannot be as convenient as the 
natural ratio ten. He did not express himself very clearly on 
this point—not even in the original Flemish text,—and missed 
a great opportunity. What he ought to have said—and what 
was implicitly in his mind—is that the practical superiority of 
the base 10 in spite of every advantage which other numbers 
may possess—lies simply in its being the very base of our number 
system. 

The French academicians pointed out in their first report on 
weights and measures (27 oct. 1790) (85) the potential superiority 
of the duodecimal scale, but added regretfully that its adoption 
was unthinkable because our immemorial and complete devotion 
to the decimal system of numbers. 

Many of our contemporaries in spite of the immense treasures 
of knowledge and experience which have been opened to them 
within the last century—are far less intelligent in this respect 
than the academicians of 1790, or even SteviN,—for their stock 
objection to the decimal system is the theoretical advantage of 
other bases such as 8, 12, 16, or 60. 

These advantages are clear enough. One great defect of the 
number 10 is that it can be halved only once while 12 can be 
halved twice, 8, thrice, and 16, four times: now this halving 
process is very congenial to the human mind, witness for instance 
the use of quotations 1/2, 1/4, 1/8 on the stock exchange. All 
of which is true enough but these contemporaries of ours fail 
to understand—what STEvIN did understand—that the advantages 
of other bases would be worse than worthless unless these 
numbers were chosen as the base not only of our fractions but 
of our number system as well. 

Now is such a change conceivable? We cannot but repeat 
with the report of 1790 that it is not. Mankind is absolutely 
committed to the decimal base of numbers. There have been 
other bases to be sure in the distant past and in remote countries, 


(84) In this he was but repeating (whether he realized it or not) what THEON 
or ALEXANDRIA had remarked twelve centuries earlier (THUREAU-DANGIN, 1932, 6). 
(85) Histoire de l’ Académie royale, année 1788 (p. 6). 
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but the decimal base became very early almost the only one 
among all civilized peoples (86). In fact this is one of the very 
few things upon which mankind is united. Almost all the 
numbers of all the books which are published to-day in many 
hundreds of different languages all over the earth—almost all 
these numbers are decimal. ‘This unanimity is the more impressive 
because it was spontaneous. Happily it was never found necessary 
to organize international congresses or committees in order to 
select a number base; for if that necessity had arisen, it is 
probable that divergencies would have occurred, and those 
divergencies would have easily grown into schisms. 

Indeed there is much to be said for the other systems. 
A sexagesimal system would be splendid except for the school 
children who would have to learn their table of multiplication 
up to 60 x 60, and memorize fifty-nine different numerals plus 
the zero. A duodecimal base would perhaps be the best on many 
grounds, and it would only require two additional numerals. 
However, all those discussions are singularly futile, because we 
are irrevocably bound to the base ten, which has become as 
much a part of our psychology, as our ten fingers and our ten 
toes are an integral part of our anatomy. 

I hope mathematicians will forgive me for insisting on the 
obvious, but my experience with people of many kinds has proved 
to me the necessity of doing so in this case. Let me still say 
this : suppose that a human group was strong enough to establish 
another number system and to diffuse it sufficiently to compete 
with the decimal. Just imagine the confusion which would thus 
be created ! 

By way of illustration I give in the following table the trans- 
cription of five numbers in four different systems (of bases 8, 
10, 12, 60). The letters a and 6 which occur in the third column 
represent the tenth and eleventh numerals of the duodecimal 
system. The numbers of the second column are those with 
which we are familiar; the numbers of each horizontal line are 
equal, that is, they represent in different ways the same quantity 
of units. 

(86) For a survey of the archaeological aspects of this question see map 13, 


Distribution of number systems in Father W1LHELM Scumupt : Die Sprachfamilien 
und Sprachenkreise der Erde. Atlas (Heidelberg 1926). 
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Bs) Bio) B.,2) ‘ Bi6o) 
103 67 57 17 
25257 10927 63a7 327 
745505 248645 bba85 1945 
100 64 54 14 
7020 3600 2100 100 


In other words, if men used more than one system of numbers, 
one could never be sure of the meaning of any number unless 
its base were explicitly stated or implicitly known. And can one 
conceive of any advantage of a new number system which would 
compensate us for the chaos which its introduction would thus 
bring into being? 

We are bound to the decimal system of numbers and by the 
same token—as STEVIN perceived three and a half centuries ago— 
we are bound to a decimal system of measures. 


VII. — THe ANGLO-AMERICAN WEIGHTS AND MEASURES 


118. By contrast with the Stevinian system, let us now consider 
the systems in use in the English speaking world. 

Let us first examine the English coinage, because in this case 
we can enlist American support. Indeed, every American is so 
convinced of the superiority of the American system over the 
English that he hardly thinks it worth while to discuss the matter. 
What is more, if an incredulous Englishman should ask him to 
justify his conviction, he will generally be able to do so correctly. 
The American currency (he would say) is easier to deal with 
than the English because the accounts involving no complex 
numbers, can be made without fractions. ‘The ratios between 
different items being decimal are taken care of by a simple 
shifting of the decimal point. On the other hand, if we 
consider the following items of the English currency : guineas, 
pounds, crowns, florins, shillings, pence, and farthings,—there 
are no less than 17 connecting ratios between them, namely 
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1.05; 2; 2.5; 43 4-2; 10; 10.5; 12; 20; 21; 24; 48; 60; 240; 252; 
g60; and 1,008 (87). 

After having witnessed the American’s triumph on the matter 
of coinage, it is very amusing to tackle him on the matter of 
weights and measures—which is really the same, but unless he 
be scientifically trained and scientifically minded (two different 
things) the chances are that his attitude with regard to weights 
and measures will be diametrically opposed to his earlier ones. 
The arguments which seemed to him incontrovertible with regard 
to coins, become specious with regard to every other measure ! 
He will now speak of the superiority of the base 12 or 16, 
forgetting on the one hand that the base of his numbers is neither 
12 or 16, but 10 and will never be anything else, and on the 
other hand that the system of measures he is so fond of is not 
built on a single base but on many. 

Consider the measurement of length. If one confine’s oneself 
to four items: mile, yard, foot and inch, there are already six 
connecting “atios : 3; 12; 36; 1,760; 5,280; 63,360. 

The units of area: square inch, square foot, square yard, 
square rod, rood, acre, square mile and township involve 
45 connecting ratios some of which are very complicated. 

Says Professor KENNELLY (1905, 322-24): 

“The same comparison and contrast apply to volumes in the two systems. 
We have the cubic inch, cubic foot, cubic yard and cubic mile. International 
metric measure has the cubic meter and decimal derivatives. That is to say, 
there is virtually but one unit. 

For the dry measure of volumes, we have, to make our confusion complete, 
pints, quarts, pecks; bushels, barrels, quarters and chaldrons. Moreover, our 
bushels, although nominally the same, actually vary according to the commodity 
measured; there being, according to ‘ The World Almanac,’ some 20 different 
sorts of bushels by the laws of the United States, from a bushel of bran weighing 
20 pounds avoirdupois, to a bushel of fine salt weighing 167. Add to this joy 
the recollection that there is a difference of about 8 per cent. between the British 
and American bushels, pecks, quarts, etc., and we attain the happy result that none 
can say precisely what quantity is meant by the term ‘ bushel’ save by chance 
or context. 

In regard to units of weight, or, more strictly, of mass, the metric system 
has the gram, which may be defined as the weight of a cubic centimeter of 
distilled water under specified conditions. Or, expressing the same relation in 
other words, a cubic meter of water weighs a metric ton of 1,000 kilo- 
grams and a cubic decimeter (called a liter) weighs one kilogram. Heavy 
weights are expressed in metric tons, lesser weights in kilograms, small 


(87) These and other ratios quoted below are taken from KENNELLY (1905). 
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weights in grams and tiny weights in milligrams. A mosquito will weigh in the 
neighborhood of a milligram, a U.S. nickel, fresh from the mint, five grams, 
an average man seventy kilograms, an average elephant about 3,000 kilograms 
or 3 metric tons. In this manner the weight of any object is brought immediately 
before the mind in relation to that of any other object, large or small, since 
virtually one and the same unit—the gram—is used throughout. 

In contrast with this simple expression of weights in the metric system, we 
have in our systems three kinds of weights : viz., apothecary’s weight, troy weight 
and avoirdupois. The two first mentioned have their ounces in common but 
differ otherwise. Although most substances are sold by avoirdupois weight, 
the precious metals sell by troy weight, and drugs in prescriptions usually sell 
by apothecary’s weight. The ounce and pound weights kept by the druggists 
are for this reason generally different from the ounce and pound weights kept 
in the other stores. It is impossible, therefore, to determine, except by context, 
precisely what is meant by the word ‘ pound’ as a unit of weight in English- 
speaking countries. It may be the troy pound of 5,760 grains, or the avoirdupois 
pound of 7,000 grains... 

The cross-ratios connecting these various units are several hundred in number 
and very complex. Since, however, the ordinary citizen only deals with avoirdu- 
pois weight, in which there are nine units, the cross-ratios are 45 in number. 
Moreover, there are two tons in this country, a long ton of 2,240 pounds and a 
short ton of 2,000. In general literature, it is frequently impossible to determine 
which of these tons is referred to. 

When liquid measure is considered, the medley and jumble of British measures 
is, if possible, worse. The British gallon is defined as 10 pounds avoirdupois 
of water at 62° F., the volume being 277.274 cubic inches. In the United States, 
the gallon is fortunate enough to contain 8.3389 pounds avoirdupois, or 
58,372 grains, of water at a temperature of 39°.83 Fahrenheit. The U.S. gallon 
is thus about one sixth smaller than the British. The same happy ratio affects 
all the subdivisions of each system, viz., pints, quarts, etc. It is often difficult 
to tell whether English gallons or U.S. gallons are referred to, when the term 
is encountered in literature. Occasionally an American book will quote British 
gallons, or vice versa, without any reference to the discrepancy. Moreover, 
we have apothecary’s fluid measure containing as units the minim, drachm, 
ounce and pint. These measures are again different in Great Britain and in the 
United States. . 

If we should attempt to collate all the British and American units of volume, 
both ‘ dry ’ and ‘ fluid ’, and express each unit of the table in terms of all the others, 
the table would contain more than a thousand entries or crossratios. In the corres- 
ponding table of the metric system there would be virtually only one unit, and all 
others would be expressed therein by a shift of the decimal point. 

If an attempt were made deliberately to construct a medley of weights and 
measures as a burlesque, for sensible practical people to make sport of, it may 
be questioned whether such a farcical hypothetical medley would be more illogical, 
incoherent or cumbersome than our own... 

So complex is our customary system of weights and measures, that there 
are comparatively few persons who can recite from memory all the various tables 
taught in our schools. So ambiguous is the system, that many cultured persons 
are not aware of the difference between British and U.S. gallons, quarts, pints, 
bushels, pecks, etc. Some cultured persons are even unaware of the difference 
between the apothecary’s ounce or pound and the avoirdupois ounce or pound.” 
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119. As opposed to the metrical system—monobasic and 
decimal—the polybasic Anglo-American system is so backward 
that its preservation until our own time is almost incredible. 
Indeed it is distinctly inferior to the system divised by Sumerians 
five thousand years ago! And yet there are still plenty of 
people—intelligent and cultured—who swear by it and are ready 
to defend it with that kind of passion which can only be excited 
and enlisted for irrational causes. 

Two main conclusions can be drawn from all this., Firstly, 
the slowness of human progress in spite of appearences to the 
contrary. If human inertia can be so obstructive, with regard 
to mechanical things such as weights and measures, should we 
wonder at its overpowering strength with regard to such intangible 
matters—charged with endless memories and emotions and 
involving as they do vested privileges of every kind—as religion, 
language, government, peace, and justice? 

Secondly, STEVIN’s originality and genius, for he saw clearly 
three centuries and a half ago what many enlightened people 
of our enlightened age are not yet able to see today 


Cambridge, Mass. GEORGE SARTON. 
June 10, 1933. 
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DE Borpa (Annales de I’ Université de Lyon, Il, fasc. 33, 

821 p., Lyon, 1919; Isis 4, 417, 1922). 

SaRTON, GeorGE: Introduction to the history of science to the 
end of the thirteenth century (2 vols. in three, Baltimore, 
Md., 1927-31). 

— Simon Srtevin (Isis, 241, 303, 4 pl., 30 fig., 1934). 

Scuus, Pincus: A Ms. on geodesy from the Bastille (Scripta 

mathematica, 1, 142-6, 1932; sis 20, 530). 
Smitn, Davip EvGene: Rara arithmetica. A catalogue of the arith- 
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metics written before the year 1601 (524 p., ill., Boston, 1908). 

— The invention of the decimal fraction (Teachers College 
Bulletin, no. 5, 11-21, New York, 1910). 

— and KarpinskI, L. C.: The Hindu-Arabic numerals (166 p., 
Boston, 1911). 

— The first printed arithmetic, Treviso, 1478 (Jsis 6, 311-331, 
2 pl., 1924). 

— History of mathematics (2 vols., Boston, 1923-25; Isis 6, 
440-444, 1924; 8, 221-225, 1926). 

— The first great commercial arithmetic, Venice, 1484 (Isis 8, 
41-49, 1926). 

THUREAU-DANGIN, FRANGoIs: Esquisse d’une histoire du systéme 
sexagésimal (80 p., Paris, 1932; Isis, 21, 420, 1934). 
TROPFKE, JOHANNES: Geschichte der Elementar-Mathematik 

(Third ed. of vol. 1, Berlin, 1930). 
VeTTER, Quipo: Notation of decimal fractions in Bohemia (Am. 
math. mly, 39, 511-4, 1932; Isis 20, 594). 

WALLIs, JOHANNES: De algebra tractatus historicus et practicus. 
Anno 1685 anglice editus nunc auctus latine (Operum 
mathematicorum volumen alterum, Oxford, 1693). Cap. IX. 
Quam antiquus sit fractionum decimalium usus (pp. 37-39). 


121. Iconography. 

The figures of my first Stevin paper being numbered from 
1 to 30, those illustrating the present will be numbered from 
31 to 52; this for the sake of the index common to both. The 
pages of the facsimile reprint of STEVIN’s Disme are numbered 
according to their original pagination from 132 to 161. For indi- 
cations of the sources I use the following abbreviations : 


BL Bodleian Library, Oxford. 

BM British Museum, London. 

BS NH _ Boston Society of Natural History, Boston, Mass. 
HL Henry E. Huntington Library, San Marino, Cal. 
H UL _ Harvard University Library, Cambridge, Mass. 
LC Library of Congress, Washington, D. C. 


ORB _ Observatoire Royal de Belgique, Uccle. 

PSB Preussische Staatsbibliothek, Berlin. 

USBS_ United States Bureau of Standards, Washington. 
The courtesy of these libraries is duly appreciated. I owe 
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special thanks to Mr. Freperick E. Brascu of Washington, D. C., 
Prof. PauL Stroopant and Dr. AuGuste CoLLarp of Uccle, 
Drs. L. E. Buiss and R. O. Scuap of San Marino, and also to 
Prof. Jutrus Ruska and Prof. JOHANNES TROPFKE, who obtained 
photostats for me from the Preussische Staatsbibliothek in Berlin. 

Fig. 31. (Stevin) De Thiende. Leiden, 1585 (after BosMans, 
1924). See § 64. 

Fig. 32. (Stevin) Disme: The Art of Tenths. London, 1608 
(BM). See § 68 (The word Disme is 5 cm. long). 

Fig. 33. (J. H. Beyer). Ein newe und schéne Art der 
Vollkommenen Visierkunst. Derengletchen hiebevor niemaln in 
keiner Spraach gesehen worden. Francfort a.M., 1603 (PS B). 
See § 97. 

Fig. 34. (J. H. Beyer). Stereometriae inanium nova et facilis 
ratio, geometricis demonstrationibus confirmata: ©& _ necessariis 
obscuriorum quorundam delineationibus illustrata. Francfort, 1603 
(PSB). See § 97. 

Fig. 35. (J. H. Beyer). Logistica decimalis: Das ist Kunst- 
rechnung der Zehentheyligen Briichen. Denen Geometris Astronomis, 
Landtmessern, Ingenieurn, Visirern und insgemein allen Mechanicis 
und Arithmeticis, zu unglaublicher Leichterung ihrer Miihesamen 
Rechnungen, Extractionen der Wurtzeln sonderlich auss den Irra- 
tionalzahlen auch zur Construction einer newen Tabulae Sinuum 
und anderer vielerhandt niitzlicher canonum, & iiber die massdienstlich 
und nothwendsg. Franckfurt a.M., 1619. (The original book 
is 19 cm. high, 15 cm. wide), (PSB). See § 97. 

Fig. 36. (J. H. Beyer). Same book, p. 22, containing the 
beginning of his history of decimal fractions. 

Fig. 37. (J. H. Beyer). Conometria Mauritiana; Das ist 
Ein newer Stereometrischer Tractat von der lang-gesuchten und 
gewiindschten Visierung dess vollen und lahren Stiicks oder Theyls 
eines Weinfasses. Francfort, 1619 (PSB). See § 97. Notice 
dedication to Prince Maurice of Orange-Nassau. 

Fig. 38. (R. W. RICHARD Witt). Arithmeticall questions. 
London 1613 (BM). The word Arithmeticall measures 94 mm. 
See § 609. 

Fig. 39. (Henry Lyte). The Art of Tens. London, 1619 
(HL). See § 69. 

Fig. 40. (WILHELM von CALCHUM gift LoHAusEN Obristen). 
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Zusamfassung Etlicher Geometrischen Aufgaben so durch die Rechen- 
kunst allein aufzulésen. Benebenst kurtzem bericht von zehendzahlen. 
Bremen, 1629 (PSB). The book is 31 cm. high and 18.5 cm. 
wide. See § 98. 

Fig. 41. (WILLIAM Barton). Arithmeticke Abreviated. 
Teaching the art of tennes or decimals to worke all questions in 
fractions as whole numbers, without reduction : An easier and plainer 
way than the vulgar. London, 1634 (HL). See § 69. 

Fig. 42. (SAMUEL JEAKE, Senior). AoyorucnAoyia or Arith- 
metick surveighed and reviewed. London, 1696 (L C) 32.5 cm. 
high. See § 98. 

Fig. 43. (CHRistorF Rupo.rr). Exempel Biichlin (Augsburg), 
1530 (PSB). The book is 14 cm. high 9 cm. wide. See § g2. 

Fig. 44. A page of Rupo.rr’s Exempel Biichlin, showing the 
use of decimal separators (PS B). See § gz2. 

Fig. 45. (ExLijAH HA-Mizrani). Sefer ha-mispar. Constan- 
tinople (c. 1532), (BL). See § g2. 

Fig. 46. <A page of the Sefer ha-mispar, showing use of decimal 
separators (BL). See § 92. 

Fig. 47. (Isaac GREENWOOD). Arithmetick Vulgar and Decimal. 
Boston, 1729 (H UL). The first American treatise on decimal 
fractions. See § gg. 

Fig. 48. Page of GREENWoop’s book, illustrating the decimal 
scale (H UL). See § gg. 

Fig. 49. (GaBRIEL Mouton). Observationes diametrorum Solis 
et Lunae. Lyon, 1670 (US BS). See § 104. The book is 
23 cm. high. 

The appendix entitled ‘‘ Nova mensurarum geometricarum idea” 
(mentioned on the title page) contains the first statement of 
both ideas of the metrical system: decimal progression of all 
units and universal standard. See § 104. 

Fig. 50. (Tiro Livio Burattini). Muisura universale. Vilna, 
1675. (See § 1o4gbis). After Favaro’s elaborate memoir of 
Venice, 1896 (BS N H). 

Fig. 51. L’Arithmétique de Simon Stevin. Leiden, 1585 
(ORB). See § 64-66. 

Fig. 52. La Pratique d’arithmétique. Leiden, 1585 (O RB). 
See § 64-66. This is the title-page of the second volume of 
l Arithmétique. 
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This is followed with a complete facsimile of StTevin’s Disme 
of 1585, p. 132 to 161 of the Pratique d’arithmétique. 

This facsimile is the seventeenth of a collection of which nos. I 
to XVI have appeared in Jsis as follows.—The texts are quoted 
in chronological order (Roman numbers are the serial numbers 
of the facsimiles, Arabic numbers refer to the dates and to the 
volumes of Isis). 


GemMa Fristus, 1533 (XVI), Ists22. S. Carnot, 1824-32 (VII), Isis 13. 


PascaL, 1639 (II), Isis ro. v. Baer, 1827 (XIII), Isis 16. 
NEWTON, 1672 (X), Isis 14. H. Lioyp, 1833 (XIV), Isis 17. 
BRADLEY, 1729(XII), Isis 16. J. R. Mayer, 1842 (V), Isis 13. 
De Morvre, 1733 (I), Isis 8. J. P. Joure, 1843 (VI), Isis 13. . 
BRADLEY, 1748 (XV), Isis 17. Darwin, 1859 (VIII), Isis 14. 
VoLTA, 1800 (XI), Isis 15. A. R. Wattace, 1859 (IX), Isis 14. 
OersTeD, 1820 (III, IV), Isis ro. 

#% 


°°. 2 


122. Index. 


The nos. 1 to 121 refer to the paragraphs of both papers 
(1 to 63bis to the first paper, 64 to 121 to the second). The 
nos. 132 to 161 refer to the pages of the facsimile of STEviN’s 
Disme placed at the end of the second paper. Finally the 
indications Fig. 1 to Fig. 52 refer to the figures and to their 
legends in the iconographical sections. Figs. 1 to 30 were 
appended to the first paper, see description in § 63; Figs. 31 to 52 
belong to the second paper, see description in § 121. 
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Artificial fertilization of date-palms in 
Palestine and Arabia 


§ 1. wee Plant sexuality 


To the interesting paper of Dr. SaRTON in Jsis, XXI, p. 8-13, 
I wish to add the following lines : 

The Hebrews and Arabs, too, were well acqainted with the 
process of artificial fructification of date-palms, and clearly 
expressed it as a kind of plant sexuality. Thus Rap AHA, a 
Babylonian Amora of c. 400, explains the term harkabah, used 
in the Mishnah (1) for the fertilization of the palm trees, as a 
placing of the flower cluster of the male tree into the flower-vagina 
of the female tree. The Zohar (2) says that the palm tree thrives 
only through male and female. GERSHON BEN SOLOMON of 
Arles (3), in his small encyclopaedia Sha‘ar ha Shamayim (4), 
informs us that in general there are no males and females among 
tress. ‘‘ However’’, so he continues, “‘ some people say that among 
the palm trees there are males and females. The males have 
the power of impregnating and the females become impregnated 
through the pollen driven by the wind from the males standing 
near the females, provided that they stand so near that they 
can see each other. Similarly, they say of the pistachio tree 
and the plane tree that they bear fruit only if they have another 
tree near them. The agriculturists say that all the fruits have 
males and females, like the apples, quinces and pears. The 


(1) Pesahim, 1V, 8, f. 56a. 

(2) Ed. Wilna, 1894, I, p. 82a; cf. also the mystic book Bahir, § 59, near the 
end of the book. The Zohar, the Bible of the mystics, was edited c. 1300; see 
SaRTON, Introduction to the History of Science, 11, p. 878-81. 

(3) Died toward the end of the 13th century, and his information is derived 
from Arabic and Greek sources in Hebrew translation; see SARTON, Introduction, 
II, 886. 

(4) In the middle of the third chapter; ed. Warsaw, 1875, p. 232. 
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long ones, are males and the small and round ones are the females.” 

BAHYA BEN ASHER (d. 1340), a mystic and Bible exeget of Spain, 
says (5): ‘‘ Not only among palm trees are there male and 
female, but among all the species of the plants as well as of the 
minerals there is to be found the division of male and female 
in a natural way.’’ Sexuality among minerals is also mentioned 
by SaBBaTAI DoNNOLO (6). This reminds us of the theory of 
the great Arabic mystic and scientist IBN SiNA (980-1037) (7) 
that romantic love, al-‘ishq, “‘ is not peculiar to the human species, 
but pervades all existing things of the celestial and the elemental 
and the vegetable and the mineral and the animal, and that its 
meaning is not perceived nor known, and is rendered more obscure 
by explanation thereof ” (8). A similar idea that sexuality pervades 
the whole creation was already expressed in the Quran (9). 

The Arabs call the male palm tree dhikr, “ male,” or nakhal, 
and the female tree ‘inthaye, “ female,” or nakhla (10). They 
also refer to the male tree as to the fahl, “ the stallion,” and a 
mat that is made of the woven leaves of the male tree is also 
known under the name of fahl (11). 


§ 2. — Individual love between palm trees 


Palm growers may have observed that certain date palms thrive 
better, or thrive only, if fertilized with the pollen of a special 
tree. Hence the popular belief arose that there are, so to say, 
romantic love affairs between certain palm trees, or that some 


(5) In his commentary to Leviticus 23, 40. 

(6) Quoted by M. Srernscunetwer, Hebraeische Uebersetzungen, p. 850, note 34. 
DoNNOLO lived 913 till after 982; see SARTON, Introduction, I, 682. 

(7) See Sarton, Introduction, 1, 709-713. 

(8) Quoted from his special treatise on Al-‘Ishq, ‘‘ Love,”’ by Lang, Arabic- 
English Lexicon, p. 2054). 

(9) Sara 36, 36. Cf. A. Sprencer, Das Leben und die Lehre des Mohammad, 
I, p. 61, note. 

(10) Cf. Im. Loew, Die Flora der Fuden, Ul, p. 316, 318. 

(11) See hereafter § 2, and Lane, Arabic-English Lexicon, p. 2346b. For 
more literature on the subject of sexuality of the palms and plants see S. Krauss, 
Talmudische Archaeologie, 11, p. 209, 592; M. SteinscHNneiwer, Hebraeische Ueber- 
setzungen, p. 850, note 34; and particularly Loew, Flora der Juden, Il, 318. The 
latter passage was kindly called to my attention by Proressor L. GINZBERG. 
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palm trees fall in love with individual male trees and refuse to 
accept the pollen of other trees. ‘To the verse (12) “ The righteous 
shall flourish like the palm tree” there is an old homily in the 
Midrash (13) which reads as follows: ‘‘ Even as the palm tree 
falls in love, so the righteous ones fall in love. The object of 
the love of the righteous man is God. Raspsr TANHOMA (14) 
tells the following story : ‘There was once a palm tree in Amathus 
which did not bear fruit, though it was fertilized. A palm- 
gardener passed by, looked at it and said: ‘This palm tree is 
looking toward Jericho and is lovesick for a palm tree from there. 
So they went and fertilized it with the pollen of this tree, and 
it bore fruit.” 

M. GRUENBAUM (15) quotes a parallel story from the Arabic 
geographer Qazwini (16) (1203-1283). A palm tree which used 
to bear fruit regularly, ceased to do so for two years. An expert, 
a kind of tree-doctor, was consulted, and he, after examining 
the tree, said: There is nothing the matter with her, but she 
is lovesick for another male tree. Then he found out the other 
male tree in the neighborhood and said: ‘“‘ Atyya ‘adshiga lidhalika- 
l-fahl,”’ she is in love with that stallion.” She was fertilized with 
the pollen of this tree and bore fruit (17). 


§ 3. — The palm-gardeners of Fericho 


To the story of the palm tree in Amathus which was longing 
for the palm tree in Jericho, it should be remarked that Jericho 


(12) Psalms 92, 13. 

(13) Genesis Rabbah, XL, ed. THeopvor, Berlin 1903, p. 387; Midrash Tehillim, 
XLII, quoted by THeopor, 1b.; Yalqait II, § 845. The above translation follows 
the combined text of Gen. Rabbah and Midrash Tehillim. 

(14) A Palestinian Amora of the fourth century. 

(15) In Zeitschrift der Deutschen Morgenlaendischen Gesellschaft, vol. 31, 1877, 
p- 330 f.; and in his book Gesammelte Aufsaetze zur Sprach- und Sagenkunde, 
Berlin 1901, p. 202. 

(16) I, 269, Cited also by De Sacy, Chrestomathie arabe, U1, 481. On QazwiInt 
see SARTON, Introduction, I1, 868-70. 

(17) The Hebrew word ta’awah, used in the Midrash, means, like the Arabic 
‘ishq, * lovesickness.”’ Etymologically, the Arabic ‘ashiga corresponds to the 
Hebrew hashag, Gen. 34, 8, which Genesius, in the Hebrew Lexicon, failed to 
mention. 
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was famous for its noble palm trees and called the city of the 
palm trees. An old Mishnah (18) of before 150 A.D. tells us 
that the people of Jericho used to work with the fertilization 
of the palm trees during the whole day of the 14th of Nissan, 
the eve of the Easter festival, though this day was a legal holiday 
at which work was prohibited, and that the Rabbis did not protest 
against this violation of the law. The reason for this indulgence 
of the Rabbis is given by NATHAN BEN YEHIEL (19) (1035-1106), 
the Italian lexicographer of the Talmud, namely, that once the 
right time for fertilization has come, a delay will render the 
operation futile. Hence it seems that in Jericho the season for 
fertilization was in the first half of Nissan (April). 


§ 4. — The process of fertilization 


Rapsi NATHAN quotes an old gloss, apparently coming from 
the commentaries of the Gaonim in Babylonia, which reads as 
follows (20): ‘‘ God created the palm trees as male and female, 
and the one cannot thrive without the other one. How is the 
procedure? When the time of the maturity of the female tree 
arrives, and it spreads its inflorescences with the dates which 
are still small like peas, then one fetches the male flower clusters, 
inserts their stalks into the spathe of the female tree and ties them 
to the same and scatters the pollen over them. ‘The female 
inflorescence will then thrive and bring forth good fruit. How- 
ever, one must be careful not to delay the fecundation even one 
day lest the fruit be spoiled.””,. Lorw (21) compares the description 
given by the German naturalist OKEN (1779-1851), which reads 
in German: “Ende Hornungs (February) nimmt man die 
geschlossenen Scheiden der Staubbaeume ab, schneidet sie auf, 
nimmt die Rispen, deren Blueten noch geschlossen sind, heraus. 
Dann schneidet man je zwei Ruten, welche eine Gabel bilden, 
ab und bewahrt sie bis in den Maerz auf, wo die weiblichen 


(18) Pesahim IV, 8; cf. also Tosephta, ib., Il, 19, and Babli 56a. 

(19) See Sarton, Introduction, 1, 782. Unfortunately, the name there and 
in the Index was disfigured, by a misprint, into B. JELIEL, 

(20) Aruch Completum, V, 354. 

(21) Flora der Fuden, Il, 335. 
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Scheiden beim Druck eine Art Geraeusch hoeren lassen. Dann 
oeffnet man sie ein wenig und legt die Ruten hinein, denn sind 
die Scheiden schon lange geoeffnet, so verfliegt der Staub zu 
schnell.”” LANE (22) quotes from the Lisdn-al-‘ Arab the following 
description: ‘‘ You leave the spathe of the female palm tree 
two or three nights after its bursting open: then you take the 
stalk of a raceme of the male tree, which is best if old, of the 
preceding year, and insert it into the spadix of the female, after 
shaking off the pollefi, as above mentioned; and this you do 
according to a certain measure: it should not be done but 
by a man acquainted with the manner of proceeding in this case; 
for if he be ignorant, and do too much, he turns the spathe, and 
mars it; and if he do too little, many of the dates produced will 
be without stones; and if he do it not at all to the palm tree, he 
will derive no advantage from the spadix thereof that year.” 


§ 5. — Terminology 


The Hebrew technical term used for this process of fertilization 
is harkabah, a term which is regularly and much more often 
employed for grafting and inoculation. This confused the modern 
Hebrew dictionaries to the Talmud (23), and also other authors (24) 
who failed to recognize this new meaning of the term. The 
new, and rather rare, meaning was, however, well known to the 
Babylonian Amora RaB Ana, the Babylonian Gaonim and Rassi 
NATHAN B. YEHIEL (25). The Arabic term is talgih or ‘ilgah, 
originally meaning: “the stallion-camel impregnated the she- 


camel.”’ 


§ 6. — The Babylonian palm trees 


The Palestinian Talmud (26) refers in a certain passage (27) 


(22) Arabic-English Lexicon, p. 26686, under lagiha. 

(23) I looked up Ben Ienupa, Levy, Jastrow and Kounut. 
(24) Quoted by Loew, loc. cit., p. 318. 

(25) See above §§ 1 and 4. 

(26) Final edition c. 425; see SARTON, /ntroduction, I, 401. 
(27) Yebamot XV, 15a, 16; Ketubbot IV, 29a 48. 
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to “those palm trees in Babylonia which are not in need of 
fertilization.” From this passage Krauss (28) and Loew (29) 
draw the conclusion that Babylonian palm trees in general did 
not require fertilization. Now we gather from all the other sources 
that artificial fertilization was well known and commonly practiced 
in Babylonia. The bas-reliefs of King AsHur-Nasir-PaL (885- 
860 B.C.) represent, and Heroportus (I, chap. 193) describes, the 
process of fecundation of palm trees in Babylonia(30). The 
Babylonian Amora Ras AHA and the Babylonian Gaonim, as 
we have seen above, are well familiar with the procedure. I, 
therefore, prefer to interpret the passage as meaning “‘such trees” 
and qs alluding to a certain species of palm trees which did not 
need fecundation, or which, like the jechrig (31), dit not thrive 
when fecundated. This is also clearly the conception of the 
commentary Qorban ‘Edah. 


New York City. SOLOMON GANDZ. 


(28) Talmudische Archaeologie U1, 209. 

(29) Loc. cit., p. 314. 

(30) Cf. SARTON’s paper in Jsis XXJ, p. 8-13. 
(31) See Loew, #b., p. 318. 














Additional note on date culture 
in ancient Babylonia 


Since the publication of my paper on The artificial fertilization 
of date-palms in the time of ASHUR-NASIR-PAL, B.C. 885-60 
(Isis 21, 8-13, 4 pl. 1934), Professor Conway ZiRKLE of the 
University of Pennsylvania, has brought to my attention two 
important memoirs bearing on the subject. 

The former is by V. Scneit: De l’exploitation des dattiers 
dans l’ancienne Babylonie (Revue d’assyriologie, 10, 1-9, 1913), 
wherein evidence is given that date culture was already very 
elaborate in Babylonia, c. 2400 B.C. (that is more than fifteen 
centuries before the time of ASHUR-NASIR-PAL), and that some 
empirical knowledge of date sexuality and fertilization was then 
already available. 

Says Father SCHEIL (p. 1) : 


“Sans aucun doute, les Babyloniens, ne le cédant en rien a cet égard aux 
Egyptiens et aux Arabes, avaient défini et dénommé avec amour jusqu’aux moindres 
particularités de cet arbre par excellence. Eux aussi possédaient des noms spéciaux 
pour le dattier, le dattier femelle, la datte verte, la pate de dattes, l’inflorescence 
du dattier avant la formation des fruits, les spadices ou ensemble de fleurs, les 
régimes de dattes, les spathes ou enveloppes des spadices, les moignons qui restent 
des frondes tombées, la nervure médiane de la fronde, les filaments de la base des 
frondes, la fronde ou palme, la feuille de la palme. Il s’en faut cependant que 
dans nos tablettes cette terminologie soit compléte; les fragments de contrats 
et de vocabulaires qui s’y référent ont d’ailleurs été peu étudiés.” 


His study is devoted mainly to the publication of a new text—a 
document of Yokha-Umma, written in the fifth year of the reign 
of GimiL Sin, and he refers to another document of about the 
same time (two years later) published by MyHrman (Babyl. 
Exped., III, 1, p. 63). These two documents prove : 


“1. That there existed as early as 2400 B.C. in the Tigris-Euphrates Delta 
large date-palm orchards of many hectares in extent; 2. That the size of orchards 
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was readily estimated, not by the usual field measurements, but by the number 
of trees in it; 3. That artificial fecundation of the female date tree was employed, 
and that male trees were grown apart; 4. That the estimation of the produce 
was made according to series of trees of practically equal bearing ability, and 
instead of weight, volume measure was employed; 5. That the maximum yield 
per tree went as high as 300 qa (105 kilograms, or 141 liters); 6. That accounts 
in this matter were kept with rigor and preciseness, according to the most rational 
proceedings.” 


Instead of quoting Father ScHEIL’s conclusions in the original, 
I have given them in the English translation included in the 
second paper, by A. H. PruessNer: Date culture in ancient 
Babylonia (The American journal of Semitic languages, vol. 36, 
213-30, 1920). According to PRUESSNER, two articles of HAMMu- 
RABI’s famous code (c. 1955-1913 B.C.), refer to the artificial 
fertilization. ‘These articles are §§ 64-5, which he proposes to 
translate as follows (p. 226) : 


‘“§ 64: If a man entrust his date grove to a shakinum for pollinating, the 
shakinum shall give of its produce, for the time that he holds the orchard, two- 
thirds to the owner of the orchard; one-third he himself shall take. § 65: If 
the shakinum does not pollinate the orchard and thereby diminish the produce, 
he shall pay rent on the basis of the adjacent orchards.” 


(Compare with HArper’s translation, Code of HAMMURABI, p. 33, 
where there is no reference to pollination). He sees another 
reference to pollination in another legal document,—R 23, transl. 
by ScHorr: Althabylonische Rechtsurkunden, p. 189. 

I have no means of appreciating whether PRUESSNER’s inter- 
pretation is correct or not, as I am not an Assyriologist, but it 
is plausible. 

The documents explained by Father ScueiL, proving the high 
antiquity of the artificial fertilization of date-palms in Babylonia, 
increase the plausibility of the sexual interpretation of AsSHUR- 
NASIR-PAL’s bas-reliefs. 


GEORGE SARTON. 














Notes and Correspondence 


Answer to Query no. 22. (Isis 19, 503). —‘“* Wind-blowers.’’—These 
symbolic figures, human heads representing the winds, are far older 
than the “‘ maps of several centuries ago.””’ They date back at least 
to the third century A.D. since four such heads are to be found carved 
round about the zodiac in a scene of the birth of the god Mithra. The 
carving is on an altar-stone from Altbach near Treves, that extraordinary 
site where since 1924 over 50 temples and chapels dating back to Roman 
times have been discovered. The carving in question is reproduced 
with comments in Natur und Kultur, 1934 (August) p. 325, after the 
report of the excavations “‘ Die Erforschung des Tempelbezirks im Altbach- 
tale zu Trier,” by Dr. Stecrriep Logscuke. Similar “‘ wind-blowers ” 
doubtless figure in the four corners of the Mithraic monument from 
Heddernheim, now in the Wiesbaden Museum; cf. Fr. Korpr, Die 
Rémer in Deutschland, 1905, fig. 135 (Monographien zur Weltgeschichte, 
vol. XXII, Verlag Velhagen und Klasing, Bielefeld & Leipzig). Hence 
these emblems for the winds may well be late Persian. 

Such wind-blowers also figure on mosaic floors of the byzantine 
period (about the sth century) at least in Palestine. 

An example has been found in Beisan, more or less in connection 
with a symbolic representation of the twelve months. It would not 
be surprising to find similar heads also in Italy, or at any rate in 
North African mozaics. 

(Jerusalem. ) Hucu BEveNoT. 


Discovery of the anesthetic properties of cocaine, (1884).—It 
is appropriate, I think, to call attention to the fact that this year marks 
the fiftieth anniversary of an important event in the history of medicine 
from which scarcely a person now living in a civilized community has 
not greatly benefited. This was the discovery by Dr. Cart KOLLER 
in 1884 of the local anesthetic properties of cocaine, a discovery which 
inaugurated the brilliant investigations in the chemistry and pharmacology 
of local anesthesia which have culminated in the exceptional facilities 
and technique now available in this field. 

The circumstances leading to this discovery are of interest. The 
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following account is quoted in part from a report in the Scientific Monthly 
(20:304, 1925): 

The aboriginal Incas of the highlands of South America seem to have 
been acquainted with the anesthetic properties of extracts of coca leaves, 
Dr. Moopte has suggested that the extraordinary trephining so frequently 
found among Incan skulls may have been accomplished, insofar as pain 
relief was concerned, by the operator chewing a cud of coca leaves, the 
juice of which could be dropped upon the wound when the pain became 
severe. 

“The steps in the introduction of cocaine as a local anesthetic were 
many. ALEXANDER Woop, in 1853, introduced the hypodermic syringe, 
without which the administration of cocaine or its derivatives would 
be difficult. ALBERT NIEMANN, in 1858, isolated cocaine from coca 
leaves, while working in the laboratory of FriepRicH WOEHLER, and both 
NIEMANN and WOEHLER described the numbing effect of the alkaloid 
upon the tongue, without recognizing the significance of this fact. Cocaine 
remained a curiosity for many years. In 1880 a British medical 
commission learnedly reported that the substance had no medical value, 
being at best merely a poor substitute for caffein. This same year, 
Von Anrep published a careful pharmacological study of the alkaloid, 
in which the local anesthetic properties were hinted at, but it remained 
for Dr. CARL KOLLER actually to demonstrate its great value. 

*“ Due, perhaps, to his own charming modesty, Dr. KoL_er has not 
generally received the full credit that he deserves for his demonstration 
of the local anesthetic properties of cocaine. It may be of interest to 
give such facts in the matter as are available. CARL KOLLER was born 
in Schuettenhafen, Bohemia, on December 3, 1857. He graduated from 
the University of Vienna in 1882 and interned at the Allgemeines 
Krankenhaus. From 1885 to 1887 he was assistant to SNELLEN and 
Donpers at Utrecht, Holland, and then came to New York City in 
May, 1888. He has since continued most successfully (a fact to which 
I may personally testify) in the practice of ophthalmology in New York. 
Dr. Emit Mayer, chairman of the Committee on Local Anesthesia for 
the American Medical Association, in a report published in the Journal 
of the American Medical Association in 1920, presents Dr. KOLLER’s 
story of his discovery of the local anesthetic powers of cocaine.” 

In 1884 KOLLER was a senior intern at the Allgemeines Krankenhaus 
in Vienna under Professor SIGMUND Freup, the great psychiatrist. 
Dr. Freup had as a patient the noted German physiologist, Bricke, 
who had become addicted to morphine as a result of an injury to a thumb. 
Dr. Freup quite logically considered the proposition of substituting 
a central nervous system stimulating drug, such as cocaine was known 
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to be, for the central nervous system depressant drug, morphine, to 
which the patient was addicted. Before attempting such a substitution, 
however, Dr. Freup, with great wisdom, proposed to Dr. Kou.er that 
he should study carefully the physiological effects of cocaine when taken 
internally. As is the case with many students, Dr. KOLLER was not 
particularly interested in his master’s problem. He desired to find 
some means for achieving local anesthesia in connection with eye surgery. 
At that time, the only satisfactory method for local anesthesia was 
RICHARDSON’s ether spray which was not suitable for eye work. In 
undertaking the study of cocaine, Dr. KOLLER noted its benumbing 
effect on the tongue, as had other workers with the drug since its discovery. 
“It occurred to KOLLER, however, that here might be the agent for 
which he was seeking in connection with eye anesthesia. Experiments 
in STRICKLER’s laboratory in Vienna on animals and normal humans 
convinced him of the importance of his finding, and he made his first 
report to the German Ophthalmological Society at Heidelberg on 
September 15, 1884, through the agency of Dr. Brerraver of Trieste. 
Later, he published a paper on the subject in the Wiener Medizinische 
Wochenschrift (October 25, 1884), which was immediately translated 
into important medical publications abroad, and within a year the new 
procedure was in use all over the world.” In fact, so quickly did the 
importance of the discovery become common knowledge that in 1885 
Dr. James L. Corninc, of New York; and Drs. HALsTep and CUSHING 
of Baltimore, had already demonstrated hypodermic and spinal anesthesia 
with the use of cocaine solutions. 

“ Recent progress in the exact knowledge of local anesthetics, together 
with the scientific study of their toxicity and therapeutic values, has 
been greatly facilitated by the appointment of committees for their 
appraisal in both England and the United States. The field has proven 
a fertile one for the synthesis of chemical relatives of cocaine, and scarcely 
a year has passed since KOLLER’s discovery without the announcement 
of a new local anesthetic agent. The most valuable method of inducing 
local anesthesia, through infiltration, was introduced by C. L. SCHLEICH 
in 1894, while the most satisfactory and least toxic of all the substitutes 
for cocaine was introduced by the chemist ALFRED ErnHorn, and the 
clinician, Dr. H. Braun, in Germany,” as “ novocaine ” (procaine U.S.P.) 
in 1905. “ Braun also introduced the use of epinephrin with local 
anesthetic agents in order to delay absorption and check bleeding.” 

The establishment of the chemical constitution of cocaine by RICHARD 
WILLSTAETTER made possible the work of ErnHoRN and of many later 
investigators by indicating the chemical portions of the molecule respon- 
sible for local anesthetic action. The way was now open to develop 
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new compounds of low toxicity and of powerful local anesthetic effective- 
ness. One of the most interesting recent developments in this field 
has been the study of G. A. ALtes and P. K. KNoeret (Archives Inter- 
nationales de Pharmacodynamie et de Thérapie, 47:96, 1934) of local 
anesthetics with vasopressor activity. Compounds of this type make 
it unnecessary to add epinephrine to the local anesthetic solution for 
the purpose of constricting the blood vessels, thus delaying absorption, 
prolonging local action, and reducing systematic toxicity. 

Dr. Kouver has appropriately been honored on this, the fiftieth year 
of his interesting discovery, by special programs arranged for him by 
the American Association for the History of Medicine meeting at Cleve- 
land in June, and by the American Academy of Ophthalmology and 
Otolaryngology meeting at Chicago in September. More than anyone 
now living is Dr. KOLLER responsible for the effective relief of physical 
pain and suffering. It would only seem decent that mankind would 


this year offer some appropriate honor to him. 
Cuauncey D. Leake. 


On the bone of the stag’s heart.—The following extract from 
the first book of the Novo receptario (Florence, 1498), the first modern 
pharmacopoeia, may serve as a footnote to Dr. M. C. WELBORN’s paper 
on “ The errors of the doctors according to RoGerR Bacon” (Jsis 18, 
26-62, 1932, p. 58). 

Dell Osso di Quore di Cerbio 

Osso di quore di cerbio e / una certe chartilagine dura con uno poche 
di charne del quore del cerbio. No sipuo sophisticare / cioe in nel 
coporlo : ma bene e / uero che siunde assai cose dure p quello. El 
uero osso e / che noe di molta grandeza / e / in forma triangolare / intormo 
a quello sempre uiresta im pocho di charne / perche nello spic charlo 


nosi puo torlo sepre netto. 
(Madison, Wisc.) EDWARD KREMERS. 


Emile Maupas (1842-1916). — Je détache des trés intéressants 
souvenirs que publie M. Louis Bertranp dans la Revue des deux mondes 
sous le titre « L’Alger que j’ai connu » (15 juillet, 1934, p. 331) les notes 
suivantes concernant EMILE Maupas, l’une des maitres de la protozoologie 
(voir Isis 14, 417). 


« Plus intime et plus propice aux délicats entretiens était la bibliothéque de 
la rue de I’Etat-major, l’ancien palais de MustapHa PacHa, avec son beau patio 
et ses galeries en arcades. On n’y travaillait guére, on y potinait ferme. Mais on 
y voyait défiler toute une variété de types algérois, des clients de toute catégorie, 
depuis le lycéen paresseux qui venait copier clandestinement sa version latine 
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jusqu’aux sommités de l’armée, du clergé, et de la magistrature. Tout ce monde 
était regu avec une affabilité, une patience et une complaisance admirables, par 
le conservateur de ce temps-la, |’éminent biologiste, Emr_e Maupas, qui a laissé, 
parait-il, une ceuvre géniale et qui, profondément inconnu de la plupart des 
Algériens, était célébre dans les milieux savants du monde entier. 

Cet homme d’un si rare mérite était d’une incroyable modestie. Jamais une 
allusion a ses travaux, du moins en dehors d’un petit cercle d’amis : il ne voulait 
étre, pendant les heures qu’il devait a Etat, que le serviteur du public. Tout 
le reste de son temps appartenait 4 ses ‘ petites bétes’, comme il disait. Cette 
passion pour les microbes était, en vérité, bien surprenante, chez cet ancien chartiste 
que sa formation professionnelle destinait plutét aux études d’histoire et aux 
fouilles d’archives. Il y fallut la vocation et ce qui s’appelle proprement le feu 
sacré. I] dut faire lui-méme son éducation scientifique, loin de tout centre universi- 
taire, avec une bibliothéque mal outillée. I] nous contait que, le jour ot, a force 
d’économies, il avait pu s’acheter un microscope pour ses observations, il avait 
éprouvé la plus grande joie de sa vie. Ses fonctions lui laissant toutes ses matinées 
libres, il était debout dés l’aube, aux aguets devant ses bouillons de culture, sur 
la terrasse d’une modeste maison d’ouvriers, qu’il habitait, 4 Bab-el-Oued, en 
bordure de la mer, et ot il est mort. C’était le pauvre de la science, n’attendant 
rien d’elle, ni honneurs, ni fortune, ni méme la notoriété, uniquement satisfait 
par les joies de la connaissance et de la découverte. Ce Normand de Falaise vivait 
la, sur sa terrasse de Bab-el-OQued, au milieu de tous les prestiges de la lumiére 
et de la couleur, sans en jouir, ni en rien voir, exactement comme il eft vécu 
dans un poéle de Hollande, ou dans un grenier de Koenigsberg.” 


EMILE Maupas est encore bien mal connu non seulement en Algérie, 
mais méme en France. Sa biographie ne se trouve ni dans la « Grande 
Encyclopédie », ni méme dans le « Larousse du XX¢ siécle »! G. S. 


Program of the History of Science Dinner Club, University 
of California, Berkeley, California, for the academic year, 1933-1934. 

After a call for the organization of the club sent out by the undersigned 
on September 5, 1933, an organization meeting was held on September 12. 
The following program was carried through during the academic year. 

October 10, 1933—V. F. LENzEN—The evolution of physical thought. 
November 14, 1933—W. C. BLiaspaLe—The development of chemistry 
with special reference to the concept of the atom. December 12, 1933 
—C. A. Koroip—The development of the biological sciences. January 
16, 1934——-D. C. DuNcan—An account of mathematical problems famous 
in the history of mathematics. February 13, 1934,—A. Passt—A sketch 
of the development of crystallography. March 13, 1934—E. C. VAN 
Dyxe—The history of scientific exploration in the North Pacific Ocean 
and the land areas adjacent thereto. April 10, 1934—J. W. THompson— 
Interrelation of science and history. May 8, 1934—W. F. Mryver— 
Some phases of the history of astronomy. HERBERT M. Evans. 
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Berkeley meeting of the American Association for the 
Advancement of Science (June 1934). Section of historical and 
philological sciences and History of Science Society. 

Sections L and N (Medical Sciences) held a joint session on the morning 
of June 22. A symposium on the Hearst Medical Papyrus, which 
was exhibited in the University of California Library, was given under 
the chairmanship of Professor C. D. Leake. Professors A. L. KROrBER 
and E. W. Girrorp, of the University of California, gave a physical 
description and discussed the methods of preservation of the papyrus. 
Dr. H. F. Lutz, of the University of California, discussed the philological 
position of the papyrus and its significance in the introduction of Egyptian 
sciences. Dr. S. V. Larkey, of the University of California Medical 
School, discussed the relation of the Hearst Medical Papyrus to other 
medical papyri and its position in the history of medicine. Following 
this symposium Dr. A. W. Meyer, Stanford University, presented an 
illustrated paper on Harvey’s “ de Generatione ” (1651). 

In the afternoon Section L combined with the History of Science 
Society and the Linguistic Society of America in a joint program, under 
the chairmanship of Professor C. D. Leake, vice-president of the History 
of Science Society. Dr. F. E. Brascn, of the Library of Congress, 
was in attendance at the meeting. Professor JAMEs WESTFALL ‘THOMPSON, 
of the University of California, discussed “‘ The Influence of Science 
in the Nineteenth Century on the Writing of History.” Professor OLAF 
LaRSELL, of the University of Oregon, gave an illustrated biographical 
sketch of Berzetius. Professor C. A. Kororp, of the University of 
California, discussed the question, “To What Extent Did WILLIAM 
Cuari_es WELLS Anticipate the Ideas of CHARLEs DARWIN on Natural 
Selection ?”” THomas Cow tes, of the University of California, offered 
a paper on “ Mattuus, Darwin, and BaceHot: A Study in the 
Transference of a Concept.” F. R. JoHNson, of the Johns Hopkins 
University, discussed “ The Relation of ‘THomMas DiccGes to Astronomy 
in Sixteenth Century England.”” Dr. Ex_mer Bett, of Los Angeles, 
spoke on “ The Influence of Epison’s Cold Electric Lamp on the Progress 
of Urology.” Pevertt Mees III], of Chico, presented a paper on “ The 
Scientific Observations of the Dominican Missions of Lower California.” 
The last part of the program was devoted to a symposium on linguistics 
in which the following papers were offered: ‘‘ The Speech Conscious- 
ness of the Ancient Near Eastern Peoples and Its Significance in the 
History of Culture,” by Professor H. F. Lutz, of the University of 
California; “‘ Analysis and Synthesis and the Use of Greek Words in 
Natural Knowledge,”’ by Professor W. E. Rirrer, of the University 
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of California; and “‘ Every-day Figures of Speech,” by Professor 
W. H. Davis, of Stanford University. 

In connection with the joint meeting of Section L and the History 
of Science Society, Professors HERBERT McLean Evans and JAMES 
WestraLL THOMPSON, with the assistance of Mr. and Mrs. THomMas 
Cow es, arranged an exhibit of first editions of epochal achievements 
in the history of science which was displayed at the University of California 
Library. Professor EvANs prepared a special check list of the volumes 
shown in the exhibit, copies of which may be obtained from the University 
of California Press for thirty-five cents. Cuauncey 1). Leake. 


Personalia.—Miss ELizABETH HELEN ALEXANDER, the distinguished 
Scotch sculptress and scholar, bibliographer, and contributor to Jsts, 
was awarded the honorary degree of doctor of laws (LL.D.) by the Senate 
of the University of Glasgow on June 20, 1934. 

Dr. GEORGE SARTON was elected an honorary member of the American 
Association ot the History of Medicine at its annual meeting in Cleveland 


on June 11, 1934. 




















Reviews 


Werner Jaeger. — Aristotie. Fundamentals of the History of his 
Development. Translated with the author’s corrections and additions 
by RicHarRD ROBINSON. vil+410 pp., (Oxford, The Clarendon 
Press.). 1934. Price $ 6.00. 

Professor JAEGER’s Aristotle was published eleven years ago. It has 
done much to modify the view that ARISTOTLE was uncompromisingly 
opposed to PLato and also the view that his extant writings present 
a homogeneous system in which nothing is contradicted and nothing 
is superseded. This analysis of ARISTOTLE’s writings shows how he 
developed gradually, especially in physics, ethics, and politics. ARISTOTLE 
was also the compelling organiser of reality and of science. He bequeathed 
to Hellenistic science a complete devotion to the objectivity of the world 
which flowered later in the Alexandrian school. He was not an 
encyclopedist. The astounding totality of ARISTOTELIAN sciences is an 
organic growth from the central point of his philosophy, the notion 
of form. As he developed, his “form” changed from a theoretical 
conception of being to an instrument to be applied to science, a 
morphological and phenomenological study of all things. His philosophy 
possessed the power of creating sciences, so that new ones were always 
springing forth, such as the biological, morphological and physiological 
study of nature, or the biographical and morphological sciences of culture. 
The chapter on the organization of research analyses ARISTOTLE’s activities 
during his second stay in Athens. This was the period of his maturity 
and also of his greatest scientific activity. In this period his antiquarian 
researches were made which were fundamental for the history of Greek 
literature and the chronology of the classical theatre, the collection of 
158 constitutions was assembled, and his works On the Heavens, on the 
History of Animals, and the books on the Parts and on the Generation 
of Animals, on Physics, and on Coming-to-be and Passing Away were 
written. In all these he foreshadowed the science of future millenia. 
He used the method of applying the principle of form to the details of 
reality, and thus brought forth the idea of the uniformity of nature. 
“It is not the effort of the writer of this analytical treatise to work out 
a chronology of ArtsToTLe’s writings but rather to show how his philo- 
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sophical ideas formed the basis for his maturer work in the Academy. 
It was in this period that his scientific ideas took form so effectively 
as to profoundly influence the course of scientific development even to 


the present day. 
July 12, 1934. Cuaries A. Koror. 


Robert T. Gunter.—The Greek herbal of Dioscortipes, illustrated by 
a Byzantine A.D. 512, Englished by JoHn Goopyer A.D. 1655, 
edited and first printed A.D. 1933. XII+-701 p., 396 ills. in text. 
Oxford, Printed by JoHN JOHNSON for the author at The University 
Press, 1934. Price £3 3s. 

No English translation of this great work compiled by D1oscoripes 
in the first century A.D. has hitherto been published, although it has 
been the chief source from which the herbalists of all nations have drawn 
their inspiration and not a little of their information. The present 
publication is a literal transcription, and in some pages a reproduction 
by the Replika process, of the text of JoHN Goopyer, the Petersfield 
botanist who in 1652 to 1655 wrote out on 4540 quarto pages the Greek 
text with an interlinear English translation. Unfortunately, because of 
the lack of some wealthy patron, the translation was never published. 
To what extent the Elizabethan and Jacobean herbalists, such as GERARD, 
PARKINSON, and others, utilized this translation is not indicated by the 
editor. His manuscript, with his fine botanical library, went to Magdalen 
College, where it remained “ unnoticed and unused by generations of 
classical tutors who, in lectures on the classics, have preached the sterile 
joys of reading dead languages in the original, rather than the duty 
of making the contained information available to their fellow-countrymen.” 

The text remains unchanged, except for needful punctuation and a 
few changes in the order of words to clarify the meaning. The original 
spelling is not even unified, and the atmosphere of the original style of 
this valuable historical document is thus preserved. 

The illustrations are the work of a Byzantine artist of about A.D. 512 
for presentation to JULIANA ANiciA, daughter of ANicrus OLyBrIvs, 
Emperor of the West in 472 A.D. The editor states that there is good 
internal evidence that the artist based his drawings upon originals not 
tar removed from sketches by the famous botanist CraTeuas, the father 
of piant illustration, whose descriptions of plants are occasionally quoted 
in the text of Dioscoripes. The best of these Anician drawings are 
the ones associated with the explanatory text containing quotations from 
Crateuas. Specific identification of these illustrations is fairly certain 
in some instances, but doubtful in many. The identifications made 
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by DauBeny (1857) in his Roman Husbandry are reprinted as an appendix, 
and SARACEN’s (1598) Latin index is reproduced. 

The book falls into five chapters, (1) aromatics, oils, ointments, and 
trees; (2) living creatures, milk and dairy produce, cereals and sharp 
herbs; (3) roots, juices, and herbs; (4) herbs and roots; and (5) vines and 
wines, metallic ores. The contents form a numbered catalogue, but 
the arrangement and sequence do not constitute a system. ‘The account 
of each item follows somewhat the following order: (1) the name 
or names of the plant or substance and its local sources; (2) sometimes, 
but not always, some structural characteristic of the plant and its several 
sorts or appearances; (3) an account of its various methods of preparation 
and statements of its various uses; and (4) precautions to be observed 
in its preparation and preservation. 

To the critical reader of today the text reveals the pressure of tradition, 
the potency of superstition, and a blind belief in the universal utility 
in the products of nature. It is also suggestive of wide, though quite 
empirical, testing of and search for, the uses of things, and shows some 
evidences of profit by experience. 

The evidences of acuity of observation are slight, except for the work 
of the artist in some instances, and critical comparison is even less apparent. 
Even in matters where health and life were at stake mankind two mille- 
niums ago had not progressed very far along the road of scientific 
observation, experiment, and conclusion. 

July 20, 1934. CHARLEs A. Koroip. 


P. Ch. Sengupta.—-7he Khandakhddyaka, an astronomical treatise of 
BraHMAGupTA. ‘Translated into English with an introduction, 
notes, illustrations and appendices. Xxxx-+-204 p. The University 
of Calcutta, 1934. 

The earliest Hindu scientific works dealing with astronomy are the 
so-called Siddhdntas, of which there are five various recensions, versions 
or editions. In their main astronomical doctrines they show Greek 
infiuence, but the unknown author has tried to preserve as much of the 
old Hindu astronomical lore as was possible without gross inconsistency. 
So far the report of SARTON (1), who places them tentatively in the begin- 
ning of the fifth century, so that they would antedate the work of 
Aryasuata (born 476) with about a century. SeNGupTa, however, the 
author of the present book, believes he has established that the scientific 
Hindu astronomy was created by AryaBHaTa, whom he designates as 
the father of Indian epicyclic astronomy. According to SENGuPTA (2) 


(1) Introduction to the History of Science, 1, p. 386 f. 
(2) See Appendix III, p. 194. 
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the Siddhdantas represent the foreign systems of astronomy that had 
come to India before AryasHaTa’s time. The Romaka Siddhanta 
transmitted Greek theories, while the Paulisa Siddhanta was probably 
of Babylonian origin. 

BRAHMAGUPTA (born 598), who was in his youth a bitter opponent 
of ArYABHATA, was nonetheless compelled to follow his system when 
he wrote about astronomy. Yet the Khandakhddyaka is not simply 
an abridgment of ARYABHATA’s treatise, but it contains also several 
corrections and original contributions. The Khandakhddyaka was 
composed about 665 in the form of a Karana, i.e. a practical handbook 
for students of astronomy and almanacmakers. The book consists of 
ten chapters. The first eight deal with | Tithis, Naksatras (Hindu 
zodiacal constellations) etc.; Il The true and mean places of star- 
planets; II] The three problems relating to diurnal motion; IV The 
lunar eclipses; V The solar eclipses; VI The rising and setting of 
planets; VII The position of the moon’s cusps; VIII The conjunc- 
tion of planets. The last two chapters, IX and X, are the so-called 
Uttara Khandakhadyaka, which contains supplementary matter. A 
comparison with the contents of the Sirya Siddhanta (3) will show 
that they deal essentially with the same subject. 

It was at the court of AL-MANsuUR (754-75) that Arabian scholars 
met the Hindu scientist KANKAH, from whom they learned Hindu 
astronomy in BRAHMAGUPTA’s treatises. _BRAHMAGUPTA taught the Arabs 
astronomy before they became acquainted with Protemy. The famous 
Sindhind of Arabian literature is a translation of BRAHMAGUPTA’s 
Brahmasiddhanta ; and the only other book on Hindu astronomy, called 
Alarkand, which they knew, was a translation of his Khandakhddyaka (4). 
Professor SENGUPTA gives us the English translation as Part I of a complete 
edition of the Khandakhddyaka, and promises that in due time the second 
part, containing the Sanscrit text will also be published. The students 
of Hindu and Arabic astronomy will be under great obligation to SENGUPTA 
for his translation and for his learned notes and appendices. The deter- 
mination of the Hindu factor in the history of science is extremely difficult 
because of the lack of good critical editions, of reliable translations and 
of a definite chronology. The edition of the Khandakhddyaka will 
throw more light on a dark period in the history of astronomy. 

SALOMON GANDZ. 


(3) Quoted also by Sarton, Introduction, 1, p. 388. 
(4) See E. Sacnau, Alberiini’s India, U1, p. 304. 
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Louis Roule.—Burron et la description de la nature. 248 p. Paris, 
E. FLAMMARION. 1924. Price 7,50 francs. 


This volume in Professor Rou.e’s series of biographies of the great 
French naturalists is devoted to the outstanding and initial figure of 
one of the most brilliant of epochs of the development of natural history. 
Georce Louis Lec.erc, or Count BuFFon (1707-1788) was a Burgundian 
of a good heritage, disciplined in his youth by a scholarly mother, travelled 
as a youth with HINCKMAN, a botanist, and interested in his early years 
in mathematics, mechanics, forestry, statistics, and philosophy. His 
intellectual facility and social gifts soon brought him into the intellectual 
circles in Paris and to membership in the Academy of Sciences at the 
early age of twenty-six. His early writings included a Traité des fluxions 
(Newton), an Arithmetique morale, and a translation of Haves’ Vegetable 
Statics. He early exhibited great powers of observation, an inclination 
to compare and to measure, and a philosophical mind. His capacity 
for sustained and controlled work was tremendous. 

These qualities made possible his writing the great Histoire Naturelle, 
the creation of the Museum of Natural History, and the expansion 
of the little garden of medicinal plants of which he became the Intendant 
into the world famous Jardin des Plantes. BuFFON also had a fine literary 
style noted for its charm and lucidity. This fact, together with the 
widespread interest in natural phenomena prevalent in Parisian circles 
of his time, tended to give his Histoire Naturelle a prestige which placed 
it in the front rank of works on natural history for a century and led 
to many editions and translations of the work. Another and very impor- 
tant reason for the intellectual success of his work was the fact that 
he envisioned both a cosmos and a scale of being. He changed natural 
history from mere cataloging to a logical display and turned attention 
from the /usus naturae to the grand spectacle of Nature as a whole. In 
this respect he may justly be regarded as the greatest of all naturalists, 
in spite of the fact that he was not himself a field naturalist or an explorer. 
He attracted men and materials to himself and to Paris. He did not 
himself go into far countries for them. 

BurFron looked at nature in time and as a philosopher rather than 
as a technician. His Théorie de la Terre (1746), which forms the first 
volume of his great work, is a fine example of the synthetic powers of 
his mind and opens a new epoch in the intellectual comprehension 
of nature. It presented a masterly array of facts and of conclusions as 
to their significance. BuFFON’s cosmogony is not that of today, but 
he envisioned the earth in time. His concept was correct, but he lacked 
the data to estimate the rate of change correctly. Burron found in 
the things of nature and of life that time was the principal actor, that 
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these things themselves change in succession, and that they are bound 
together and directed by mutual gradations. His ideas thus open the 
road for later progress in the concept of evolution. 

October 29, 1934. C. A. Kororp. 


Louis Roule.—BERNARDIN DE SAINT-PIERRE et l’harmonie de la nature. 
242 pp. Paris, FLAMMARION. 1930. Price 12 francs. 


BERNARDIN DE SAINT-PIERRE (1737-1814), moralist, aesthete, and 
biologist, was born in the then new and busy port of Havre in the midst 
of exotic influences. Trained as an engineer, he found himself 
temperamentally disqualified for the administrative contacts of the 
government service. He vagabonded through Holland, Poland, and 
Germany, and was made Inspector of Fortifications by CATHERINE THE 
Great at St. Petersburg. Failing here he returned to France where 
his importunities led to his reinstatement, on condition that he enter 
the colonial service. Fortunately for his future career, he was detailed 
to the Ile de France (1768-1770) where he was surrounded by the 
vegetation of the tropics and familiarized himself with the wealth and 
variety of marine life of the tropical seas. Even more significant was 
his intimate association with M. Prerre Porvre, the governor of the 
island, and his intellectually brilliant young wife. Potvre as missionary 
and explorer had travelled extensively in China and Indo-China, and 
had become deeply interested in the introduction and acclimatization 
of tropical plants into the colonies of France with a view of freeing his 
native land from the Dutch monopoly of the East Indian trade. The 
botanical opportunities thus afforded in Mauritius were later supplemented 
in France by his brief (1792) service as Intendant at the Jardin des Plantes 
and his later herborizations and excursions about Paris with ROussEAU. 
His Voyage a l’Ile de France (1773), Etudes de la Nature (1784), and 
Paul et Virginie (1790), had won him such renown that he was chosen 
to fill the administrative post held by Burron; but his more scientific 
colleagues at the Jardin opposed him, and the infelicities of his tempera- 
ment unfitted him for the responsibilities of the position. 

The dominant philosophy of SAINT-PIERRE was a beneficent providence 
underlying all nature. His interpretations were anthropocentric, but 
he was far more analytical than the herbalists, and a keener observer 
than the naturalists who had preceded him. He was not an encyclopedist, 
a systematist, nor an anatomist. Professor RouLE awards to him the 
distinction of a biologist because of his penetrating generalizations, some 
of which are surprisingly modern in their implications or content. His 
observations in natural history are pervaded by the idea of the 
interrelations of organisms, i.e. of ecology. He keenly perceived the 
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phenomena of adaptation. Although his interpretation was at times 
ludicrously anthropocentric, he nevertheless anticipated Darwin in 
apprehending the survival values of mimicry, symbiosis, and protective 
resemblances. His observations on colonial corals led him to the 
formulation of ideas anticipatory alike of the cell theory, and the 
organismal concept in its more recent formulations. He anticipated 
the promorphology of HAECKEL in his appreciation of bilateral symmetry 
and the major axis, and formulated the interrelations of the floating 
life of the sea before HENSEN invented the term plankton. His seriated 
chains of mollusks suggest orthogenesis, and his harmonies are comparable 
to the correlations of CuviER, and the finalité harmonique of CLAUDE 
BERNARD. His anthropomorphism led to his interest in the distribution 
of plants and to the concept of a scientific phytogeography. It also 
led him to propose the utilization of predatory insects and parasitic 
diseases for the destruction of insect enemies of crops—the first 
formulation of the idea of biological control. SAINT-PIERRE was thus 
not only a man of letters and a philosopher, but an initiator of many 
ideas of modern biology. 
May 11, 1934. Cuar_es A. Kororp. 


Louis Roule.—Cuvier et la science de la nature. L/histoire de la nature 
vivante d’aprés l’ceuvre des grands naturalistes frangais, III. 246 p. 
Paris, FLAMMARION. 1933. Price g francs. 

Professor Rou.e divides his illuminating discussion of the great 
anatomist (1769-1832) into three parts, his life, his writings, and his 
basic ideas. He attributes Cuvier’s independence, obstinacy, and 
impatience with opposition, to his racial origin from the mountaineers 
of the Jura in the province of Franche-Comté; his industry, orderliness, 
and scholarly habits to his mother’s discipline in Latin, drawing, and 
reading; his powers of leadership to his early and sustained organizing 
experience in bringing together kindred spirits in intellectual enterprises; 
his governing philosophy of life and high sense of duty to his youthful 
teaching in the reformed faith; his extraordinary mental powers to 
a precocious hydrocephaly from which he early recovered; and his 
death to a “ forme séche” of cholera. His interest in the place of the 
sciences in education grew in part from his studies in the history of 
science, and his rise to administrative positions in education, and later 
in the Council of State, resulted from his reputation as an organizer 
and from his remarkable powers of analysis and synthesis, and the clarity 
and force of his public speech. His seven years’ (1788-1795) experience 
as tutor in Normandy gave him access to the life ot the sea; leisure tor 
dissection, drawing, and writing to his comrade PrarF; and a rare oppor- 
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tunity to formulate his ideas on the interrelations of structure and classifi- 
cation which later ripened in his two masterpieces L’ Anatomie Comparée 
and Le Régne Animal. 

CuviIER was a modern in his concept of the relationships of anatomy 
of the entire organism to classification, and his doctrine of correlation 
was an adumbration of the control by hormones. His lack of knowledge 
of embryology and physiology robbed him of the dynamic background 
and contributed to the defects of his type system of classification, his 
limitations in palaeontology, and the catastrophism of his geological 
concepts. 

In the face of these biological limitations he left a superbly organized 
Museum of Natural History, brought classification on to sounder grounds, 
made palaeontology a science, and associated his name for all time with 
the significances of the comparative method in the study of animal 
structure. 

May 22, 1934. C. A. Korot. 


The Lamarck manuscripts at Harvard, edited by WILLIAM Morton 
WHEELER and THOMAS BARBOUR. XXXI+ 202 p., 4 pls. Cambridge, 
Mass., Harvard University Press. 1933. (§$2.50.) 

Six holographic manuscripts of LAMARCK are given in the original 
and translation. The first is an unpublished lecture on GALL’s system, 
which elucidates LAMARCK’s interest in anatomy and pathology. The 
second comprises two articles on “‘ idea ” and “ imagination ” respectively, 
published in 1817 in Nouveau Dictionnaire d'Histoire Naturelle de 
DetTerviLLe. The third, on ‘ human knowledge,” dates from 1818 and 
is an outline of his more extended work on the same subject published 
in 1820. The fourth, “* zoological questions,” is evidently an unpublished 
draft dated by LANpRIEUX 1810-1820 during the editing of the Introduction 
to the Histoire des Animaux sans Vertébres (1816). The fifth manuscript, 
on “ L’Histoire Naturelle,” is evidently a preliminary draft of a portion 
of the first edition of the Histotre des Animaux sans Vertébres, written 
prior to 1816. Nineteen plates accompanied these manuscripts, two 
of which are reproduced and the places of publication or probable sources 
of the others are detailed. The sixth manuscript is imperfect, containing 
an account of a botanical excursion in 1797. 

The frontispiece is a hitherto unlisted portrait of LAMARCK originally 
engraved for THORNTON’s New Illustration of the Sexual System of Linnaeus 
(1797%1807) attributed to Davin, but in reality painted by THEVENIN 
and engraved by JaMes Hopwoop I. 

The historical value of these manuscripts is quite overshadowed by 
the current value to all biologists of the Introduction of 31 pages, which 
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largely bears the stamp of the biological philosophy and exhibits the 
incisive style of the senior editor. It contains an evaluation and 
comparison of the relative merits of the contributions of LAMARCK and 
CHARLES DaRWIN to the concepts of evolution. This comparison is 
made the more vivid and startling to orthodox Darwinians by its 
correlations of the respective evolutionary ideas of the two protagonists 
of transformism with CROOKSHANK’s critical analysis of their respective 
psychological constitutions. 
May 9, 1934. C. A. Korot. 


Pierre Maes.—Un ami de STENDHAL. VICTOR JACQUEMONT. (1801-32) 
Préface de ForTUNAT StTROwSsKI, de I'Institut. x11+642 p., 12 pls. 
Paris, DescLEE DE Brouwer & Cie., 1934. (30 frs.) 

This ninth volume of the collection “Temps et Visages’ 
the direction of ANDRE GEORGE is a sympathetic and interpretative 
life of the brilliant young French naturalist, Victor JACQUEMONT, who 
fell a victim to liver abscess in Bombay at the very opening of what 
promised to be a career of exceptional performance as a scientific explorer. 
Fortunately his letters were so distinctive and spirited as to record the 
acumen of his intellect and the scientific bent of his mind. They also 
indicated the range and scope of his activities as a field naturalist of the 
Museum of Natural History at Paris. The ably compiled bibliography 
at the close of the volume records and differentiates the many editions 
and translations of his ‘“‘ Correspondance”’ from India. This work is 
particularly significant, since it relates the conditions under which the 
collections were made on which the subsequently published ‘“ Voyage 
dans I’Inde’”’ (1835-1844) was based. ‘This quarto series contains his 
scientific journal and the technical botanical and zoological accounts 
of his collections. 

His travels extended from Calcutta across India to the Punjab and 
up into Cashmere and Tibet. His skill as an explorer and traveller 
makes his account of peculiar value. It is a French view of India and 
the Indian scene during an interesting period of British expansion in 
that country. 

In addition to the scholarly list of JACQUEMONT’s writings, there is also 
an iconography, a list of manuscripts, a very full bibliography, and a 
long index of names. 

October 1, 1934. C, A, Koro. 
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V. Gordon Childe.—New light on the most ancient East. The Oriental 
prelude to European prehistory. Xvitl+-327 p., 32 pl. London, 
KEGAN PAUL, 1934 (15 8.). 

The main purpose of this book is “‘ to illustrate, and if possible vindicate, 
the principles that must be applied to the study of European prehistory 
by reference to the richer and better dated material of the proto-historic 
Orient. If thereby we have enabled workers in the European field 
to see their special problems in a clearer perspective and have justified 
the general doctrine of cultural diffusion, its aim will have been attained.” 
(p. 301) The author had published six years ago a synthesis of the new 
knowledge about The most ancient East (1928) but the results of continuous 
and systematic digging in many countries have been since then so abun- 
dant and so startling that it was practically impossible to revise that 
earlier book; not only have many new facts been found but the whole 
pattern has been changed, and the book had to be entirely rewritten. 

Within little more than half a century our knowledge of antiquity 
has been deeply modified not only in every detail but in its very essence. 
SCHLIEMANN’s discovery of the treasures of Troy occurred in 1872. 
Prior to 1895 the record of Egyptian history began with the Pyramids. 
Then AMELINAU and DE MorGaNn found the tombs of the First dynasty, 
while FLInpers Petrie found others which were even more ancient. 
Sir ArTHUR Evans resurrected the Minoan civilization in 1g00. The 
prehistoric Badari culture of Egypt was revealed in 1924, and the 
antecedent Tasian culture later still. In that same annus mirabilis (1924) 
Sir JoHN Marsuatt published the relics of Mohenjo-daro (already 
described by Daya Ram SAHNI in 1921)—and thus pre-Aryan India 
“was revealed as the seat of a high urban civilization by 3000 B.C., 
already linked up with Babylonia and contributing effectively to the 
formation of that common cultural tradition which we have inherited.” 
(p. xv). 

It is out of the question to summarize a book which is itself a summary, 
but too brief, of a large literature representing the archaeological activities 
of many scholars. I prefer to illustrate the author’s method with the 
following quotation. Trying to account for the diffusion of culture 
over the Near East, as far as the Indus valley to the East and across 
the Mediterranean basin to the West, he makes these remarks among 
others : 


“Much more profoundly would the new demand for raw materials affect 
the pace and the very mechanisms of diffusion. Egypt, Sumer, and the Indus 
cities were now clamouring for vast supplies of timber, building stones and ore, 
for spices and precious stones for the adornment and service of temples, tombs, 
and public buildings, and for the equipment of artisans and soldiers. The new 
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industrial cities must enter into closer relations with the world of peasant com- 
munities that had been created by the first revolution. 

“To some poor communities of farmers or fishers the satisfaction of the new 
demand opened up new opportunities, fresh means of livelihood to evoke an 
expansion of the local population. Egypts’ need of timber made Byblos a city... 
The Egyptians consorted thither as traders, not as conquerors, bringing alabaster 
vases, jewelry, and perishable goods in exchange for the cedars of Lebanon. 
Some probably settled; in any case they paid prolonged visits. They taught 
the Giblites the Egyptian hieroglyphic script and introduced the cult of some 
Egyptian gods. Egyptian sculptors eventually came to execute the bas-reliefs 
for the local temple. Byblos thus became a new seat of industrial and commercial 
life with its own demand for metals and precious stones; the satisfaction of that 
demand would make it a new focus for diffusion. 

‘“* At the same time the new civilization preserved native elements and blended 
with Egyptian ideas those proper to Asia. Under the very temple that Egyptians 
had decorated was laid a foundation deposit, a practice foreign to Egyptian ideas 
but characteristically Babylonian. 

“The early rise of urban civilization in Crete is doubtless the result of similar 
factors, though here colonists from Egypt and Asia contributed to the transforma- 
tion of a‘ neolithic ’ culture. And the same sort of thing may have been happening 
in Anatolia, along the coasts of the Persian Gulf and farther east. In Cappadocia 
even before the expeditions of Sargon we read of merchants, apparently Assyrians 
or Babylonians, settled as a colony in charge of the metal trade with Mesopo- 
tamia...”” (p. 285). 


... ** Finally, the warlike incidents of the second revolution provoked migrations. 
In the Early Minoan civilization of south Crete, Egyptian inspiration is so profound 
and comprehensive that only an actual settlement of Egyptian colonists among 
the neolithic Cretans (who themselves may have been akin to the Merimdians) 
will explain it. EVANS suggests that people from the Delta, fleeing before MENEs’ 
conquest, had sought refuge on the island. Similarly in the Cyclades we meet 
early in the third millennium pictures of ships flying the fish standard; the same 
ensign had been borne by boats from the Delta depicted on Gerzean vases, but 
it disappeared from the Nile before the beginning of history. The Aegean boats 
may accordingly belong to other refugees from the Delta who settled in the islands 
as pirates and traders. At the same time the colonists in the islands and (perhaps 
later) in Cyprus were mainly Asiatic and inspired primarily with the hope of 
a livelihood in supplying the growing demands of the primary and secondary 
centres of urban civilization. Even in Crete this Asiatic element was prominent.” 
(p. 288). 


The conclusion of all this-——I repeat it for the mth time—is that the 
Hellenic culture was the climax of an evolution lasting at least thirty 
centuries. It is just as unfair to appreciate it without taking that long 
evolution into account, as it is unfair to appreciate our modern culture 
without paymg attention to the Greek, Roman, and mediaeval preparations 
to it. 

The hundred odd figures of this book are generally well chesen but 
the legends are insufficient. Very often the dimensions of the objects 
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are not mentioned, and we are not always told where the originals are 
kept. The printing of the notes at the end is deplorable. 
London, 3409.11 GEORGE SARTON. 


Johan Gunnar Andersson.—Children of the yellow earth. Studies in 
prehistoric China. XX1+-345 p., 32 pl., 147 fig. London, KEeGcan 
PAUL, 1934. (25 s.). 

There are many reasons for calling our readers’ attention to this book, 
though it is not strictly within our field. To begin with it is a magnificent 
illustration of the growing importance of the borderland between geology 
and archaeology, that is, between science and history;—and this is 
of very direct concern to us because our own field—the history of science— 
is but another borderland of the same kind. In the second place it 
contains the first complete account of our present knowledge of prehistoric 
China. That knowledge is still very imperfect, yet immeasurably superior 
to that of ten years ago, when it was almost inexistent. Finally it describes 
in plain language the most important palaeoanthropological discovery 
of our time, that of the “ Peking man” made in 1929. Moreover, 
it includes an abundance of other materials among which every naturalist, 
archaeologist and sinologist is bound to discover something of value 
to his own studies. 

The author, later director of the Geological Survey of Sweden, was 
appointed in 1914 mining advisor to the Chinese government. He is 
thus primarily a geologist but he became an archaeologist by force of 
circumstances, and has now to his credit great archaeological discoveries 
as well as geological and palaeontological ones. 

The Chinese have been using fossil bones (‘‘ dragon bones”) from 
time immemorial for medical purposes. In 1899, a German naturalist, 
K. A. HABERER, went to China and purchased in the apothecary shops 
of Shanghai, Ningpo, Ichang and Peking a large collection of ‘“ dragon 
bones’ and “‘ dragon teeth”, and this material was the subject of an 
elaborate memoir by Professor Max SCHLOssER of Munich: Die fossilen 
Saugethiere Chinas (Abhdl. bayer. Ak., Bd. 22, 1903). SCHLOSSER was 
able to distinguish in that strange material no less than go mammal 
forms. ANDERSSON had the idea of tracing those fossils to their original 
localities, and his successful search led him to the discovery in 1918 
of the first Hipparion fauna in China. For further details see his earlier 
book The dragon and the foreign devils (Boston, 1928), or chapter 5 of 
the present volume. 

The discovery of Sinanthropus pekinensis is even more fascinating. 
In 1918, ANDERSSON began the exploration of a cave at Chou k’ou tien, 
n the Western Hills near Peking, and in 1926 his Austrian collaborator, 
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Otto ZDANSKY, recognised in the material obtained from it a molar 
and a premolar of human type. ANDERSSON indorsed that diagnosis, 
On Dec. 2, 1929, the first Sinanthropus skull was discovered by the 
Chinese geologist W. C. Pet and the anatomical study of all this material 
was masterly completed by Davipson Back (died March 15, 1934), 
professor at the Peking Union Medical College. That discovery made 
considerable stir in palaeontological circles, for human remains of the early 
Pleistocene are exceedingly rare (as opposed to those of the Neanderthal 
type which belong to the middle Pleistocene). Outside of Sinanthropus, 
we have thus far only Pithecanthropus erectus discovered by EuGEN 
Dusots in 1891-2 at Trinil in Java, the Palaeanthropus heidelbergensis 
discovered in 1908, and the Eoanthropus dawsoni discovered in 1911-12 
by Sir CHARLES Dawson at Piltdown in Sussex. 


Says the author (p. 122) “‘ The earlier finds of pre-Neanderthal hominidae 
in Java, in Southern England and near Heidelberg seem poor to us now beside 
the spate of new and fundamental discoveries which, since 1926, have been made 
in this wonderful cave deposit near Peking: a number of teeth, several jaws, 
two complete and several fragmentary skulls of the actual Sinanthropus, a number 
of implements formed by him and traces of the fires with which he roasted his 
bag of large mammals. And in addition the cave deposit is dotted with tens 
of thousands of more or less fragmentary bone remains of the for the most part 
extinct animals which this early Chinaman hunted.” 


According to Biack, Sinanthropus had in his wrist an os Aunatum 
similar to that of Homo sapiens but unlike that of the anthropoid apes ; 
on the other hand his foot deviated more from the modern type than did 
his hand. 

Before 1923, our knowledge of prehistoric China was restricted to 
the PuMPELLY’s reports, to the fantastic reports of the Chinese and to 
very few objects (e.g., the so called oracle bones) which could not be 
understood without knowledge of their environment. In 1922, two 
French Jesuits, Emice Licent, founder of the Huang ho-pai ho museum 
in Tientsin, and Prerre TetLHARD de CHARDIN of the Institut catholique 
of Paris discovered undisputable relics of palaeolithic culture in the 
Ordos desert, and described their discovery “ Le paléolithique de la 
Chine” in L’ Archéologie, 1925. 

In 1921, ANDERSSON discovered the first prehistoric (late neolithic) 
village of China in Yang Shao tsun, Mien chih district, Honan, and he 
described it in his memoir “ An ancient Chinese culture ” (Bull. Geol. 
Survey of China, 1923). The painted ceramics of Yang Shao are com- 
parable to those discovered at Anau, Chinese Turkestan by RAPHAEL 
PUMPELLY in 1903-04 (1) and to those of Southern Russia of the Stone- 


(1) Rapuaet Pumpecty (1837-1923): Explorations in Turkestan, expedition 
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Copper age (Tripolje ceramics). A strange feature of that culture (not 
yet satisfactorily explained) was the existence of pockets into the substra- 
tum of Tertiary red clay (p. 171): ‘‘ These pockets are 1.9-2.8 metres 
in diameter, circular in form and their present depth varies between 
o.5 and 1.9 metres.” They are comparable to the Kellergruben of neolithic 
dwellings in Alsace, and also, strangely enough, to the cache-pits of 
an Indian village near Madisonville, Ohio. 

In 1922, this discovery was completed by one even more startling—I 
would be tempted to call it one of the greatest archaeological discoveries 
of our time: the existence not only of shards but of a large number 
of very beautiful neolithic painted pots in the T’ao Valley (Kansu). 
It is hard to imagine that these magnificent examples of the potter’s 
art (bearing comparison with similar ones of the Near East) were unknown 
before 1922, for they can now be admired in almost every important 
collection of Chinese ceramics. My wife and self had been deeply 
interested in them for many years (2), but in spite of our preparation, 
we were almost taken off our feet when we saw ANDERSSON’s astounding 
collection (hundreds of specimens of every type, twelve shown as im situ 
-in the Pien Chia Kou grave, see pl. 30) at the University of Stockholm 
(the other half of the same collection being in Peking). To indicate 
the importance of that discovery it will suffice to say that it added a new 
chapter not only to Chinese prehistory, but also to the history of Chinese 
art, and of art in general. 

A great many of those precious pots were brought to the author during 
his residence at the provincial capital Lanchow, but he finally managed 
to find some of the cemeteries from which they had been plundered, 
and hence to determine their general origin with certainty. An important 
cemetery was located near the town of Titao, a Muslim district, on the 
western bank of the T’ao Ho; many others of the late stone and the 
bronze ages were investigated in the same valley, and finally ANDERSSON 
discovered others still on the very tops of the P’an Shan hills (2.200 m.) 
dominating that valley. After having read the fascinating account of 
those discoveries one can appreciate the author’s proud conclusion (p. 271): 


‘* Just as the 'T’ao valley with its confusing maze of prehistoric sites will certainly 
one day in the future be regarded as one of the foremost fields of prehistoric 
research in the world, ranking with the rich sites of the Eastern Mediterranean, 


of 1904. Prehistoric civilization of Anau (2 vols, Washington, Carnegie Institution, 
1908). 

(2) My wife had for a time no less than twenty two of them in her keeping, 
which are now unfortunately dispersed in various American and Canadian 
museums. 
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the Nile valley and the river areas of the Tigris and the Euphrates, so also we may 
say without the least exaggeration that the P’an Shan district, with its five cemeteries 
high up on the hill-tops, is one of the most magnificent burial-places left to us 
by prehistoric peoples. It is true that the graves were here invisible beneath 
their grass covering when the great spoliation began in the spring of 1924. No 
giant megalithic structures bore witness here to the industrious and virile people 
slumbering in the windswept graves. But in the majestic free situation of the 
cemetery, as in the perfect modelling of the burial urns and the finished beauty 
of their decoration, following inexorable laws of design, these burialplaces are 
perhaps without parallel in the history of the human race.” 


Chapter XII (p. 200-24) dealing with “ Ancient instruments and 
vessels ” will be of special interest to students of primitive technology, 
as well as to historians of ceramics. Comparisons with modern Chinese 
usages are sometimes very helpful. ‘The author discusses the very long 
clay vessels of the Yan Shao culture, vessels with a sharply pointed 
bottom (as are often found in the Near East). One of those Chinese 
prehistoric vessels is almost a meter long, the thickness of the wall being 
only 5 mm. (p. 219, pl. 20). The -tripod—one of the most typical 
Chinese forms—was probably created by the junction of three vessels 
with pointed bottoms (p. 221) : 


“* Tt must always have been a standing problem for the ancient families at Yang 
Shao Tsun to place their pointed vessels so that they would not fall over. The 
man who discovered the idea of joining three vessels into one solved that difficulty 
for all time. But at the same time he made a still greater discovery. When it 
was a question of using the clay vessels as cooking utensils the low conductive 
power of the pottery must always have presented a difficulty. This inconvenience 
was to a great extent overcome by the new construction, which made it possible 
to cook in the legs and to put fuel between them. If to this we add the fact that 
the surface was enlarged by being made rough through the carpet pattern, we 
may with some justice say that the discoverer of the /i-tripod would have deserved 
a Nobel prize in physics if he had not lived 5,000 years too early for such a 
distinction.” 

> 

In the Bronze age the H-tripod “ assumed a significant form, as the 
legs were then shaped like a cow’s udders, and thus evidently belong 
to the fertility magic of agriculture, which seems to be such a strong 
motive in the Chinese Bronze age.”” I saw an immense specimen of such 
a li-tripod in the Stockholm museum; I suppose it is the very one referred 
to at the bottom of p. 221 “so large that a young antelope might have 


been cooked in one leg, a goose in another and the vegetables in the third.” 

The development of the Chinese character /i** (GiLEs no. 6894, 
meaning “a large iron caldron, also read ko*’*, meaning an earthen pot) 
illustrates this well. 
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The first sign is the archaic form, the two middle ones are transitional 
forms, the last one is the modern one (after KARLGREN). 

To return to the painted neolithic ceramics, their decoration had 
possibly a magical meaning, and three chapters of ANDERSSON’s book 
(XVIII, XIX, XX) are devoted to the interpretation of their symbolism. 
Two of these chapters are in the nature of ethnological digressions on 
“ fecundity rites, hunting magic and death cult” and on “ APHRODITE’s 
symbol,” i.e., the cowrie-shell (Cypraea moneta, C. annulus) the history 
of which is exceedingly curious (3); the third chapter contains the 
application of these views to the interpretation of the P’an Shan pottery. 
In this part of his work ANDERSSON continues and discusses the work 
of two countrymen of his, Dr. HANNA RybH and the eminent Sinologist, 
BERNHARD KARLGREN. 

The book is very pleasantly written and well illustrated with excellent 
photographs, schematic designs and a fine series of portraits of the main 
geologists and archaeologists whose work is summarized. It is the right 
kind of book to give to a young man or woman and thus possibly to 
awaken a new scientific vocation. For one thing, it suggests many 
problems which are still unsolved, and are just as stimulating to eager 
minds as the terrae incognitae of the old maps. Here is perhaps the main 
one of those problems (p. 332) : 


““ How is it that at the present moment, when we well know of about 40 sites 
of the Yang Shao period in. Northern China, we have not found a single dwelling 
site which can bridge over the period between the Early Stone age discoveries 
in the Ordos desert and the much more numerous discoveries of the Yang Shao 
period? Or, in other words, the Yang Shao period, which is so abundantly 
represented, itself represents the close of the latest Stone age and perhaps even 
the beginning of the Metal ages. Why have we never made a single discovery 
of the actual New Stone age, which is so copiously represented in other parts of 
the world? ”’ 


S. S. Transylvania GEORGE SARTON. 
October 20, 1934. 


(3) See also on this subject, Jsis 19, 603. The story of the cowrie shell is fairly 
well known, but the following fact (quoted on p. 296) was new to me. These 
shells are entirely absent from the coasts of America, and yet they have been found 
among the remains of Amerinds, possibly also in a pre-Columbian site. If 
that fact is correct it raises a difficult problem. 
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V. Meisen (editor).—Prominent Danish scientists through the ages. With 
facsimiles from their works. 195 p. (University Library of Copen- 
hagen, 450th anniversary). Copenhagen, Levin & MUNKSGAARD, 
1932. 


Quoting from the Preface by Svenp Dani: ‘ In commemoration of its 450th 
anniversary the University Library of Copenhagen has published this volume, 
aiming to give merely a condensed survey of the achievements Danish men of 
science have accomplished in those studies which the library is intended to serve 
in particular: Natural science, mathematics, and medicine. The book treats 
of investigators (none now alive) who have broken new trails by some pioneering 
work in their special study, or those who have otherwise been standard-bearers 
in the progress of science—that is, authors who have found or conquered new 
scientific fields by original discoveries or theories of far-reaching significance.” 


Each man of science is dealt with by a specialist, and for each we 
are given the main biographical facts, a brief but clear discussion and 
appreciation of the scientific achievements upon which his fame is 
founded, and a facsimile of the title page of his main work or of some 
other characteristic fragment illustrating his activity. This is excellent, 
and the book is a model which other small nations would do well to 
follow. Our only regret, and we are perhaps ungrateful in mentioning 
it, is the absence of portraits. 

The notices are arranged in chronological order, which is the best order 
in a book of this kind. The only mediaeval authors quoted are HENRIK 
HARPESTRAENG and Petrus pe Dacia, and the sixteenth century is also 
represented by two individuals: TycHo BrAHE and PEeTRus SEVERINUS 
(PeEDER SORENSEN), the Paracelsist physician, who died of the plague 
in 1602. His main work Idea medicinae philosophicae (Basel, 1571) 
enjoyed a better reputation than its obscurity deserved and was the 
subject of a very elaborate commentary by the Scotch physician WILLIAM 
DavIDsON as late as 1660 (reprinted in 1668). It would be too long to 
speak separately of each notice (they number 45 in all), but it is worthwhile 
to reproduce here the index by profession : 


Anatomists and physiologists : Astronomers : 
BARTHOLIN, THOMAS Braue, TYcHo 
Bour, CHRISTIAN Petrus DE Dacia 
HANNOVER, ADOLPH SCHUMACHER, HEINRICH 
Jacosson, Lupwic CHRISTIAN 
PanuM, Peter Lupvic Botanists : 
STENO, NICOLAUS Borcu, OLuF 
WinsLéw, Jacos BENIGNUS JOHANNSEN, WILHELM 
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Orstep, ANDERS SANDOE HANNOVER, ADOLPH 
ScHouw, JOAKIM FREDERIK HARPESTRAENG, HENRIK 
VaHL, MARTIN ; Jacosson, LupwiG 
WARMING, EUGENIUS LANGE, CARL 
les 5 Meyer, WILHELM 
aoe: : PanuM, Peter LupDVIG 


Borcu, OLUuUF 

KJELDAHL, JOHAN 
THOMSEN, JULIUS 

Zeist, WILLIAM CHRISTOPHER 


SAXTORPH, MATTHIAS 
SEVERINUS, PETRUS 
STENO, NICOLAUS 
WInsLéw, JAcos BENIGNUS 
Geologists and palaeontologists : 
FORCHHAMMER, JOHAN GEORG 
JOHNSTRUP, JOHANNES FREDERIK 
Lunpb, PETER WILHELM 
STENO, NICOLAUS 


Physicists : 
BARTHOLIN, ERASMUS 
LORENZ, LupviG VALENTIN 
Orstep, Hans CHRISTIAN 
ROMER, OLE 

Mathematicians : 
Mour, GEORG 
Petrus DE DACIA 
WeEssEL, CASPAR 


Zoologists and Biologists : 
ABILDGAARD, PETER CHRISTIAN 
FaBRIctus, JOHANN CHRISTIAN 
Fasricius, OTTo 


Physicians : HANSEN, EMiIL CHRISTIAN 
BANG, BERNHARD JOHANNSEN, WILHELM 
BARTHOLIN, ERASMUS LuNpD, PETER WILHELM 
BARTHOLIN, THOMAS M@ULier, Otro FRIEDRICH 
BERGER, CHRISTIAN JOHANN |  QOrstep, ANDERS SANDGE 
Bour, CHRISTIAN PETERSEN, C. G. JOHANNES 
Borcu, OLUuF ScHI6DTE, JORGEN CHRISTIAN 
FIBIGER, JOHANNES | STEENSTRUP, JAPETUS 


FINSEN, NIELS 


Danish men of science who were still alive when this book was edited 
and published were wisely excluded. Thus we find no notice in it 
of the illustrious biologist JOHANNES SCHMIDT (1877-1933) who died 
a year later. For a clear appreciation of his great work, the solution 
of the mysteries connected with the life of eels, read L. JouBIN’s article 
in the Revue des deux mondes (July 15, 1934, 401-23). This omission 
suggests that it will be well to publish from time to time new editions 
of this excellent book brought up to date. 

This first edition beautifully got up is a credit to the publishers as 
well as to the editor and authors. The firm of Levin & MUNKSGAARD 
has already placed itself in the forefront of European publishers; it will 
suffice to recall its magnificent collection of facsimile reproductions 
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of the mediaeval Icelandic MSS. The present volume will help a larger 
public to understand the greatness of small Denmark, and incidentally 
will call its attention to this enterprising firm which has already done 
so much for the diffuston of Danish culture. 

London 3409.08. GEORGE SARTON. 


Albert Einstein.—Comment je vois le monde. ‘Traduit par le Colonel 
Cros. vi+258 p. (Bibliothéque de philosophie scientifique). Paris, 
ERNEST FLAMMARION, 1934 (12 frs.) 

Il est regrettable que cette sélection des écrits et déclarations publiques 
d’EINSTEIN n’ait pas été faite avec plus de soin au point de vue biblio- 
graphique : il eut été si facile d’ajouter la source exacte, ou les circonstan- 
ces, et la date de chaque extrait. Cette réserve faite l’ouvrage est fort 
précieux; il nous prouve que M. ALBERT EINSTEIN n’est pas seulement 
un des plus grands mathématiciens de notre temps, mais aussi un vrai 
grand homme, aussi magnanime qu’ intelligent. 

Les quelques citations suivantes serviront a illustrer sa physionomie 
morale : 


« Voici a quoi je pense chaque jour fort souvent : ma vie extérieure et intérieure 
dépend du travail de mes contemporains et de celui de mes ancétres et je dois 
m’efforcer de leur fournir la méme proportion de ce que j’ai regu et que je regois 
encore. J’ai besoin de mener une vie simple et j’ai souvent péniblement conscience 
que je demande au travail de mes semblables plus qu’il n’est nécessaire. J’ai le 
sentiment que les différences de classe sociale ne sont pas justifiées et, en fin 
de compte, reposent sur la violence; mais je crois aussi qu’une vie modeste est 
bonne pour chacun, pour le corps et pour l’esprit. » (p. 8). 

« Les idéals qui ont illuminé ma route et m’ont rempli sans cesse d’un vaillant 
courage ont été le bien, la beauté et la vérité. Sans le sentiment d’étre en harmonie 
avec ceux qui partagent mes convictions, sans la poursuite de |’objectif, éternelle- 
ment insaisissable, dans le domaine de |’art et de la recherche scientifique, la vie 
m’aurait paru absolument vide. Les buts banaux que poursuit |’effort humain, 
la possession de biens, le succés extérieur, le luxe, m’ont toujours, depuis mes 
jeunes années, paru méprisables. » (p. 9). 

« La plus belle chose que nous puissions éprouver, c’est le cété mystérieux 
de la vie. C’est le sentiment profond qui se trouve au berceau de l'art et de la 
science véritables. Celui qui ne peut plus éprouver ni étonnement ni surprise 
est pour ainsi dire mort; ses yeux sont éteints. » (p. 12). « Je ne veux pas et ne 
puis pas non plus me figurer un individu qui survive 4 sa mort corporelle : que 
des ames faibles, par peur ou par égoisme ridicule, se nourrissent de pareilles 
idées ! il me suffit d’éprouver le sentiment du mystére de |’éternité de la vie, 
d’avoir la conscience et le pressentiment de la construction admirable de tout 
ce qui est, de lutter activement pour saisir une parcelle, si minime soit-elle, de 
la raison qui se manifeste dans la nature. » (p. 13). 


Mais j’aime au-dessus de tout cette remarque aussi claire et nette qu’un 
théoréme de géométrie : 
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« La vraie valeur d’un homme se détermine en examinant dans quelle mesure 
et dans quel sens il est parvenu 4a se libérer du Moi. » (p. 16) 


M. EINSTEIN est a la fois un démocrate et un individualiste passionné. 


« Je suis convaincu », nous dit-il, « qu’un systéme autocratique de coercition 
ne peut manquer de dégénérer en peu de temps : en effet, la coercition attire 
toujours des hommes de moralité diminuée et je suis également convaincu que, 
de fait, les tyrans de génie ont comme successeurs des coquins. » (p. 10). Et un 
peu plus bas : « Pour moi, l’élément précieux dans les rouages de l"humanité, 
ce n’est pas |’Etat, c’est l’individu, créateur et sensible, la personnalité; c’est elle 
seule qui crée le noble et le sublime, tandis que la masse reste stupide de pensée 
et bornée de sentiments. » 


Il se rend bien compte que le but de la vie humaine ne peut étre pleine- 
ment réalisé que s’il est possible aux travaux désintéressés de prospérer. 


« Cette prospérité exige tout d’abord une certaine aisance qui met une fraction 
de la population d’un pays en état de travailler a des choses qui ne sont pas d’une 
utilité immédiate pour I|’entretien de la vie. I] faut, en outre, que le sens de la valeur 
des traditions morales et des productions intellectuelles de la civilisation reste 
vivant dans les couches de la population qui travailient pour les besoins immédiats 
de la vie, afin qu’elles offrent aux autres la possibilité de vivre. » (p. 100). 


Tout cela ne suffit pas cependant; la civilisation est une chose d’autant 
plus délicate qu’elle approche davantage de la perfection, et qui ne peut 
exister que si elle est constamment défendue et si ses héritiers restent 
dignes d’elle et en deviennent de plus en plus dignes. 

« Autrefois les hommes ont pu croire que les progrés intellectuels et ceux 
de la civilisation n’étaient pas pour eux autre chose que les fruits du travail de 
leurs devanciers dont ils avaient hérité et qui leur fournissaient une vie plus aisée 
et embellie. Mais les épreuves plus dures de notre époque ont montré que c’était 
la une illusion néfaste. 

Nous voyons que les plus grands efforts doivent étre faits pour que cet héritage 
soit non pas une malédiction, mais une bénédiction pour l’humanité. Si jadis 
un homme avait de la valeur au point de vue social quand il se libérait dans une 
certaine mesure de l’égoisme personnel, on doit maintenant exiger de lui qu'il 
triomphe de |’égoisme national et de l’égoisme de classes. En effet, c’est seulement 
lorsqu’il aura atteint ce niveau supérieur qu’il contribuera 4 améliorer le sort 
de la société humaine. » (p. 107). 


D’autres extraits des écrits de M. EmNsTein nous font connaitre ses 
opinions sur la politique et le pacifisme, |’ Allemagne nouvelle, le Judaisme, 
et la science. M. ErnsTeIn n’est pas un historien, mais il est clair qu’il 
a fait de grands efforts pour comprendre la pensée de ses devanciers 
et en expliquer la genése, et ces explications du génie scientifique par 
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un homme de génie sont extrémement précieuses. Ses notes sur 
H. A. Lorentz et ARNOLD BERLINER ne nous apprennent pas grand 
chose, mais celles relatives 4 Kepler, Descartes, NEwTron, MAXWELL, 
RIEMANN sont vraiment trés utiles et tous les historiens s’occupant 
de ces personnalités feront bien de les étudier. Les notes consacrées a 
la relativité ne sont pas de l’histoire, mais plutét des documents historiques 
de tout premier ordre. En effet elles nous aident 4 comprendre la psycho- 
logie de l’invention, bien que l’auteur se défende de pouvoir nous aider 
beaucoup. 


« Si vous voulez apprendre des physiciens théoriciens quelque chose sur les 
méthodes qu’ils emploient, je vous propose d’observer le principe suivant : ne 
pas écouter leurs paroles, mais vous en tenir 4 leurs actes. Car 4 celui qui crée, 
les produits de son imagination paraissent si nécessaires et naturels qu’il ne les 
considére pas et ne voudrait pas les savoir considérés comme des inventions de 
la pensée, mais comme des réalités données. » (p. 163). 


Le bateau de FLETTNER lui inspire la réflexion suivante. 


« L’histoire des découvertes scientifiques et techniques nous enseigne que 
lhumanité est pauvre en idées originales et en imagination créatrice. Méme quand 
les présomptions scientifiques extérieures en faveur de la naissance d’une idée 
existent depuis longtemps, il faut le plus souvent une cause extérieure pour qu’ elle 
se réalise; "homme doit, pour ainsi dire, buter sur la chose avant que la réflexion 
vienne. » (p. 248). 


J'ai eu bien souvent l'occasion de me faire & moi-méme la méme 
remarque, mais elle est singuli¢rement impressionnante dans la bouche 
d’un des hommes les plus originaux et les plus révolutionnaires que le 
monde ait connu. 

Pour finir je voudrais encore citer deux extraits fort typiques sur la 
nature de la pensée mathématique et ses rapports avec l’expérience. 


« Avant de nous attaquer au probléme de l’espace, faisons tout d’abord une 
déclaration sur les idées en général : les idées se rapportent aux expériences des 
sens, mais elles ne peuvent jamais en découler logiquement. Pour cette raison, 
je n’ai jamais pu saisir la question de l’a priort au sens de KANT. Dans les questions 
de réalité, il ne peut jamais s’agir que d’une chose, c’est de rechercher les caractéres 
du complexe des expériences des sens auxquelles se rapportent les idées.» (p. 216) 
« Les concepts mathématiques utilisables peuvent étre suggérés par l’expérience, 
mais non pas en étre déduits en aucun cas. L’expérience reste naturellement 
unique critérium de la possibilité d’utilisation d’une construction mathématique 
pour la physique; mais c’est dans la mathématique que se trouve le principe véri- 
tablement créateur. A un certain point de vue, je tiens aussi pour vrai que la pensée 
pure est capable de saisir la réalité, comme les anciens y ont songé. » (p. 169). 


Heil Enstein ! GEORGE SARTON. 
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Hermann Weyl.— The Open World (Three Lectures on the Metaphysical 
implications of Science). v+84 p., Yale University Press, New 
Haven, 1932. (Price $1.50). 

—. Mind and Nature, vi+-100 p. University of Pennsylvania Press, 
Philadelphia, 1934. (Price $1.50). 

To one who has struggled with the searching contents of these profound 
treatises, Raum, Zeit, Materie (1918) and Gruppentheorie und Quanten- 
mechanic (1928), it is quite apparent that no one has a better right to 
metaphysical speculation than HERMANN WeyL. In the two small books 
under review, there is presented by this author a veritable pageant of 
ideas invoked by discoveries in recent physics. Many old problems 
of philosophy are reopened and subjected to the interpretation of the 
findings of modern science. 

The lectures which are comprised in the first volume were delivered 
at Yale University under the auspices of the Dwight Harrington Terry 
Foundation, and those in the second at Swarthmore College under 
the William J. Cooper Foundation. The chapter headings of the first 
volume are God and the Universe, Causality, Infinity, of the second, 
Subjective Elements in Sense Perception, World and Consciousness, 
Constructive Character of Scientific Concepts and Theories, Relativity, 
Subject and Object in Quantum Physics. It is thus evident that the 
two sets of lectures are closely correlated and supplement one another. 

The domain which the author attempts to explore is essentially the 
metaphysical character of nature. He is interested primarily in the 
problems of teleology and epistemology, particularly as these problems 
are affected by recent discoveries in the fields of relativity and the theory 
of light quanta. In the introduction to the first volume he sets his 
theme: ‘‘ Modern science, insofar as I am familiar with it through 
my own scientific work, mathematics and physics make the world appear 
more and more as an open one, as a world not closed but pointing beyond 
itself.” 

In the first lecture the author gives a brief history of the concept of 
diety from the vods of PLato through the concepts given by DANTE’s 
Divina Commedia to the concepts of the modern world as they have 
been modified by scientific thought. He compares the cosmology of 
ARISTOTLE in its rigid framework with that of Dante which, he avers, 
“has been reestablished by Ernstern for entirely different reasons, the 
doctrine, namely, that three-dimensional space is closed.” 

Contrasting the concept of God “ as the infinite in perfection ” with 
man in his finiteness, the author envisages mathematics as the bridge 
by which man under “the Faustian urge” presses forward toward 
a comprehension of this perfection. ‘‘ We witness here a strange occur- 
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rence, unique in the history of philosophy; the exactness of mathematics 
is sought not for its own sake, nor as a basis for an explanation of nature, 
but to serve as a foundation for a more profound conception of God.” 

Into such a picture there naturally intrudes the concept of the ether. 
How is it to be understood? In view of the apparent demise of this 
elusive entity under the attacks of recent physical speculation, one reads 
with much interest the following words: ‘‘ And to present-day natural 
philosophy it is still a profound enigma, to my mind the deepest mystery 
with which it is confronted, how this powerful predominance of the 
ether in its interaction with matter is to be understood.” 

The author nowhere attempts to define deity in terms of physical 
attributes. To him apparently this concept is embedded in the depth 
of natural mysteries. “‘ Therefore the structure of space behaves with 
regard to things as one would naturally imagine the behavior of an absolute 
God toward the world; the world is submitted to his action, but he 
himself is beyond the influence of any action from the world.’”’ Perhaps 
it is fair to estimate that the author’s concept is not far from the Absolute 
Ideal of Hecet, which lies at the end of a long series of antinomies that 
limit forever man’s apprehension of it. 

We find the author again enunciating the common theory that “ in 
a law of nature... simplicity is essential.’” The sense in which the word 
simple is used may, perhaps, be open to question. This postulate 
regarding simplicity in nature was formulated when KEPLER showed that 
the comparatively elementary conic sections were able to replace the 
complicated epicycles of ProLemy in the description of the motion 
of the planets. The theory was more firmly established when NEwTon 
interpreted the laws of KEPLER by means of his simple postulate regarding 
gravitation. But, in spite of these elementary ideas, the mathematical 
structure of celestial mechanics is extremely complex, as one may see 
by examining the 170-page equation by means of which DELAUNAY 
attempted to describe the motion of the moon. We cannot forbear 
to quote from The Life of the Spider by HENRI Fasre upon this point : 
“What a quantity of abstruse science for a bit of string! Let us not 
be surprised. A pellet of shot swinging at the end of a thread, a drop 
of dew trickling down a straw, a splash of water rippling under the 
kisses of the air, a mere trifle, after all, requires a titanic scaffolding 
when we wish to examine it with the eye of calculation. We need the 
club of Hercules to crush a fly.” Perhaps this picture is nearer to the 
truth, in spite of the fact that we have had so much success in the descrip- 
tion of nature by means of differential equations of second order. 


Turning to the problem of causality, the author asserts that there are 
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two components mingling in the idea “ the mathematical concept of 
determination by law and the metaphysical notion of the reason for 
something ’’, but he reaches the interesting conclusion that “the law 
of nature offers as little evidence for or against a metaphysical-teleological 
interpretation of the world as it does for or against a metaphysical- 
causal one.”” The problem of reversibility naturally intrudes in a con- 
sideration of any postulate of determinism in nature and he shows the 
dominating réle of probability here by contrasting a reversible mathe- 
matical time with a subjective time which always flows from the present 
to the future. Reviewing the dilemmas of the quantum theory with 
their pointings toward an indeterminism in nature, the author concludes 
with a defense of the Gestalt philosophy that “ the whole is more than 
the sum of its parts.”” He finds in the atomic structure of nature “ that 
the state of a system consisting of two electrons determines the states 
of both electrons, but the converse does not follow. The knowledge 
of the states of the two parts of a system by no means fixes the state 
of the whole system.” 

In dealing with the infinite that author reviews four attempts to 
describe the continuum: first, the attempt to describe it in terms 
of countable discrete elements after the philosophy of Democritus; 
second, the infinitesimal theory which underlies the early history of the 
calculus and its limiting process; third, the theory of sets; fourth, the 
attempt of Hi_Bert to throw the logical difficulties of the continuum 
back upon a consistency embedded in a formalistic structure of symbols. 
He arrives at five conclusions: (1) that there are two domains in man’s 
life, one of creation and another of reflection; (2) that the task of science 
is not sufficiently performed through intuition, but requires action. 
“Truth must be attained by action.” (3) The infinite is accessible only 
as a field of possibilities. (4) The infinite as a “ realm of absolute exist- 
ence’’ is closed to the human mind. (5) The mind, in its demand 
for totality and “‘ belief in reality,” inevitably must represent an infinite 
by “ symbolic construction.” 

In his second volume the author attempts to find out how far the 
subjective element is present in our knowledge of the world. In this 
he might be characterized as adopting almost a BeRKELEYian point of 
view as one may apprehend from the statement: “ The structure of 
our scientific cognition of the world is decisively determined by the 
fact that this world does not exist in itself, but is merely encountered 
by us as an object in the correlative variance of subject and object.” 

The author develops what he calls ‘“ the correspondence theory of 
cur knowledge of reality” which is aptly epitomized by the aphorism 
of Heraciitus: ‘* The Lord whose oracle is at Delphi neither reveals 
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nor hides, but announces vy tokens.” That is to say, the objective 
world which lies behind our subjective knowledge of nature can never 
be anything but a symbolic construction and in the words of Hertz 
““we neither know, nor do we have means to find out, whether our 
representations of the objects have anything in common with the objects 
themselves except that one fundamental relation (of concordance) alone.” 

He arrives at the conclusion that “ constructive cognition "has three 
essential features: (1) attributes inherent in things are recognized by 
invariability in symbolic construction; (2) judgments are split up by 
isolates attained through the use of symbols; (3) symbols are “* embedded 
into an ordered manifold of possibilities created by free construction 
and open towards infinity.” 

The volume concludes with short descriptions of the theory of relativity 
and the present status of the quantum theory, both of which have 
obviously made a profound impression upon the philosophy of the 
author. Thus, for example, his symbolic construction of knowledge 
is a natural outgrowth of the doctrine of the relativity of perception 
which he illustrates by noting that, since sunlight is 150,000 times as 
intense as moonlight, white paper in the latter is darker than black velvet 
in the former, and yet we see paper as white in each light. 

From the brief description of these two books which has been given 
above, it will be seen by the reader that the reviewer has had an impossible 
task. In the small compass of two hundred pages the author has surveyed 
most of the great problems of epistemology in the light of modern physical 
discovery. To review an epitome of so large a field makes this an epitome 
of second order, and justice cannot thus be done to all the rich ideas 
set forth by Dr. Wey. 

Indiana University, H. T. Davis. 

Bloomington, Indiana. 


Morris R. Cohen and Ernest Nagel.—An introduction to logic and 
scientific method. x11-+-467 p. New York, HARCOURT, BRACE, 1934(% 3.50). 
The authors have set before themselves three aims to be striven for 
in the composition of the book. First, they purpose “to bring some 
order into the confusion of tongues, concerning the subject matter of 
logic ’’; to discharge the tunction of a “ mediator”’ or ‘‘ peacemaker ”’ 


‘ 


“* between hostile points of view.”” Secondly, they aim to remedy “ the 
unimaginative way logical principles have been taught and misused ” 
by combining “ sound logical doctrine with sound pedagogy.”’ ‘Thirdly, 
they wish to provide rich illustrative material from all the manysidedness 
of our modern life exhibiting the energizing of logic ‘* in every department 
of thought ”’ (preface). 
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After a preliminary chapter on the nature, subject matter and use 
ot logic, the authors take up, in the first half of the book, the general 
study of the elementary principles of formal logic, treating such traditional 
topics as the nature, analysis and relations of propositions, the nature 
and kinds of syllogisms and the nature and significance of modern mathe- 
matical logic. In the second part of the book, logic is taken up in its 
intimate relevance to scientific method, and such topics as measurement, 
hypothesis, induction, probability, experimentation and statistics are dealt 
with. There are in this second part two other interesting chapters on 
the value of logic in historical inquiry and in critical evaluation. 

As an elementary introduction to the meaning and function of logic 
in civilized activity, this book is quite valuable. _ It is intended to introduce 
its subject to college students, but it may very profitably be read by the 
general reader. The style is lucid, the problems treated are, though 
elementary, yet very interesting, and the whole book is suffused with 
concrete everyday illustrations drawn for the most part from the distinctive 
life of the present generation. No educated man should find the least 
difficulty in going through the whole book, 

The book confessedly does not aim to be exhaustive of the subject 
matter it treats. ‘Thus we may not with fairness judge it on this score. 
There are a few matters, however, which arose in our mind as we read 
the book, which it would not be amiss to point to here. The authors 
develop the conception that logic has to do with the grounds and criteria 
of validity (pp. iv, 7, 13, 27, 34, 110). _ All logical distinctions are thus 
shown to subserve ultimately this concern of logic (see particularly p. 46). 
But there is a wider conception of logic, of which the authors do not 
seem to be unaware, which views logic as the systematic study of pure 
possibilities of structure. This conception includes the authors’ con- 
ception as a special case of itself, because the systematicity of a given 
structure may not be brought about exclusively by the internal relation 
of “‘implication.”” After all, “ implication” itself is a structure, and 
must give an account of itself in terms of a more general conception 
of structure. The emphasis that the authors seem to lay on truth and 
truth-values is quite foreign to logic thus widely conceived, for, if com- 
plications of “ truth”’ belong essentially to logic, then the authors are 
under obligation to elaborate a doctrine of truth, which, however, is 
completely missing in their work. We feel, furthermore, that another 
allied defect in almost all extant texts of logic is their reference at critical 
points to the question of interpretation of abstract systems without 
giving an adequate metaphysic of the possibility of such interpretation 
(see following places where our authors come up against the problem 
of interpretation without giving it any serious attention: pp. 126, 130, 
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137, 392). Either logic has nothing to do with “ interpretation,” where- 
fore no critical mention of it should be made in works on logic, or, if 
it has to do with “ interpretation,” you cannot as a logician possibly 
feel that you have discharged your obhgation towards your subject 
by merely mentioning, as it were casually, that such and such abstract 
systems do receive such and such actual exemplifications. 

In two places (pp. 51 and 125) the authors could have abstracted, 
without great psychological damage to the type of reader they were having 
in mind, into more generalized structural formulations. Abstraction into 
diverse types of propositional structure and propositional relations can 
be carried out before the student as a sample of logical abstraction, and 
the student’s imagination then left to itself to recoil from, or to crave 
for more, such abstraction. 

There is one “ specific subject matter” (p. 135) to which every set 
of assumptions, no matter how pure, refers, and that is the subject matter 
of human consistency of meaning. ‘The authors throughout presuppose 
a Kantian-Peircian sensationalism (see especially pp. 137 and 218) which 
maintains that “ subject matter” is by nature sensuous. This is a 
dogmatic presupposition. Every set of postulates presupposes a sense 
of multiplicity, of discreteness, of maintenance of meaning, of symbolic 
inter-reference. And for logic, this sense is itself the subject matter 
of all that logic talks about. 

The authors are scientific positivists. Their chief positivistic article 
of faith is that science is the savior of the world. By science they mean 
the scientific discipline and the cumulative material outcome of such 
discipline. The scientific method, we are told (p. 392), solves all ‘ the 
problems which meet us in daily life.’ Scientific procedure is depicted 
as the chief real agency for “ uniting man ”’ (p. 403). We challenge the 
truth of both these positions. There is abundant evidence that, far from 
solving all our solvable daily problems, science is increasingly adding to 
our scientifically unsolvable concrete problems. We are not referring to 
any abstract dogmatic position. We are merely referring to whether 
the authors in all honesty believe that the actual vital daily perplexities 
of our modern man have increased or decreased. Furthermore, do 
our authors have any ground for believing that the future, in so far 
as it shall be an expression of science, shall see a decrease in these per- 
plexities ? 

As to what the authors mean by the statement that “ scientific procedure 
unites men,” we must confess we do not know. What they mean, we 
may guess, is speculative union, not real concrete union. Everybody 
knows enough irritable and ununitable scientists to subscribe too readily 
to the authors’ cheerfulness. Prior to science, there is always the scientist. 
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No disciplined withdrawal into the safeties of scientific speculation will 
ever relieve the world of the concrete manhood of its scientists. If there 
is any philosophic point to science, it is this, that it is that agency in 
the world which, by its very nature, does absolutely nothing to “ unite 
men.” Sources of concrete unity are to be sought for elsewhere than 
in science. 

There are several good features to the book. Its questions and exercises 
on each chapter at the end of the book are excellent. We feel that the 
text of the book is not sufficient but should be supplemented with the good 
suggestions for further reading given at the end of the book. Excellent 
also is the authors’ introduction of several of their discussions with classical 
literary selections. It is good to establish, the way the authors do, 
a sense of conversational informality between author and reader. There 
is a good summary criticism of Aristotelian logic (p. 111); a good element- 
ary discussion on the “self-evidence”’ of axioms (p. 131); a good discussion 
on the nature of probable inference (p. 157); a very good discussion 
on the dangers and fallacies of the use of statistics, to be recommended 
to all statistical fiends (p. 316); a very good discussion of diverse abuses 
to which the scientific method is liable (p. 382). The concluding chapter 
of the whole book may serve as an elementary introduction to the meaning 
and function of science in modern civilization. 

October 1934. CuHarRLes MALIK. 

Cambridge, Mass. 


Ulysses Prentiss Hedrick.—A History of Agriculture in the State of 
New York. Printed for the New York State Agricultural Society. 
Geneva, N. Y. xIv-+462 pp., 82 pls., 41 figs. in text, 2 maps. 
1933. Price $3.00. 

This is a history of agriculture in rural New York from the period 
of Indian occupation to the end of the nineteenth century. It includes 
both the social and scientific phases of this basic form of human culture 
in one of the most typical regions of temperate North America during 
one of the great periods of transition during which agriculture was 
mechanized, transportation enormously expanded, agriculture and horti- 
culture greatly diversified, and the social and industrial relations of 
the farmer widely interwoven into an ever more and more complex 
civilization by the discoveries of science. This history is written by 
the Director of one of the foremost Agricultural Experiment Stations 
in the U.S.A., that of New York State, at Geneva, N. Y. It therefore 
reflects the skilled observations of an agricultural expert, the matured 
judgment of an analytical mind long familiar with the changing scene 
of agriculture, and the synthetic powers of a scientist seeking to interpret 
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the forces shaping rural human culture under the impact of scientific 
discovery. 

The book opens with an account of the primitive forest and a critical 
summary of what is known of Indian agriculture, which included the 
culture of maize, tobacco, potato, beans, pumpkins, squashes, gourds, 
sunflower, and artichoke. They made a “ wink-tippling” drink of Jlex 
cassine, related to the maté of South America. The only domesticated 
animal they had was the dog, which was used as food. The author 
lists 73 plants used by the Indians as food and in industry. The only 
fruit grown was the black plum. Horses evolved on the American 
continent but none were living here when Cortez introduced the Arabian 
horse from Spain. ‘This animal was used by the plains tribes but had 
not reached New York. 

The author reviews the land policies of the colonial period ; the European 
and other sources of the agricultural legacy of New York; the national 
migrations peopling it; the growth of agricultural organizations and 
of the supplemental sustaining industries; the succession of turnpikes, 
waterways, and railways; the paraphernalia of the rural home and the 
farmer’s folkways; the contributions of the Puritans, Quakers, and 
Huguenots to the religious background and the aberrant communal 
forms of religion arising in the rural regions such as the Shakers, Millerites, 
Harmonists, Mormons, and Spiritualists. The relation of the press 
to rural culture and development is also outlined. The rapid development 
of farm machinery and its effects on rural economy are admirably traced 
and illustrated. Of especial value is the historical account of the changes 
in cereals, livestock, and fruits due to the developments of the biological 
sciences, and to the more empirical methods of the agricultural experiment 
stations in the earlier years of their operation for the improvement of 
agriculture. The history of State and Federal aid to the farming industries 
in New York is an epitome of this movement in the United States, a 
pioneer among the nations in the field of State aid to the sciences basic 
to agriculture. 

This work is a source book of unusual value. It is splendidly illustrated 
with reproductions from early works and has quite a list of historical 
sources. It is outstanding as a comprehensive summary of the use 
of modern scientific agriculture in the United States. 

September 24, 1934. Cuarces A. Kororp. 
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Lewis Cecil Gray.—-History of Agriculture in the Southern United States 
to 1860. Assisted by EstHer KaTHERINE THOMPSON. With a 
foreword by H. C. Taytor. Carnegie Institution, Washington. 
In two volumes. Vol. I, xx1+-7-567 pp., 1 map; Vol. II, x+568- 
1086 pp., 12 figs. in text, 1933. Price $7.25. 

This work is the result of research for more than twenty years of 
the rural economy of the Southern States of the U.S.A. during the period 
in which their agriculture, and, in fact, their entire economy was based 
on slavery. ‘There was an additional unification in the fact that the major 
crops, tobacco and cotton, were rather widely distributed throughout 
the area to which slavery was limited, and within which the plantation 
system developed, the first large scale organization of agriculture since 
the days of the Roman Empire. 

While primarily economic in purpose, aim and content, this monograph 
deals critically with the social and industrial aspect of human slavery 
as well as with its relation to subsistence farming and domestic industry, 
its economic strength and weakness, and the conflict of the farmer and 
merchant classes, resulting from the plantation system. 

The work is replete with analyses of the constituent classes of the 
South, the organization of its social life, the plantation system and the 
slave trade, both internal and external. It is a scientific and historical 
account of the way of life of a fairly unified, quite extensive, and long 
established agricultural community of a high racial status during a period 
of expansion and rapid change due to the advances in civilization resulting 
from scientific discoveries. 

It deals with the development of a national economy as affected by 
the American Revolution and the readjustments consequent upon inde- 
pendence, by the land policy and tenure during the westward expansion, 
and by the changes in the supply of slave labor resulting from internal 
expansion and external restriction of the slave trade, and the economic 
disadvantage of slavery to the South as a whole. 

The treatise is amply documented, has a bibliography of twenty-four 
pages, an appendix of statistical tables, and a very full index. 

September 24, 1934. CHARLEs A. KoroIp. 


E. G. R. Taylor.—Tudor Geography, 1485-1583. x11+290 p., 16 fig. 
London, MetHuen & Co., 1930 (15 s.).—Late Tudor and Early 
Stuart Geography, 1583-1650.. x1v+322 p., 8 fig. London, 
METHUEN & Co., 1934 (15 s.). 

The publication of these two volumes indicates that the history of 
science in England during the sixteenth and early seventeenth centuries 
is beginning to receive the truly thorough study it so richly deserves. 
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Hitherto, scholars interested in the mediaeval period have rarely carried 
their researches beyond the beginning of the fifteenth century, while 
those dealing with the modern period have begun, as a rule, with the 
founding of the Royal Society. Consequently, the intervening two 
hundred years, which witnessed the most important stages of the gradual 
transition from mediaeval to modern science, have been only imperfectly 
and superficially known. Therefore, Miss TayLor’s two books, covering 
the progress of the science of geography in England from 1485 to 1650, 
are of particular significance, and cannot be overlooked by any student 
of the history of science. They represent the first attempt to give a 
genuinely comprehensive survey of the extant literature of any of the 
mathematical sciences for the period of the English Renaissance. 

The great English voyages and colonizing projects of the sixteenth 
and seventeenth centuries have often been discussed either as great 
adventures of discovery, or as incidents in a program of maritime expan- 
sion; Miss TayLor, who is Professor of Geography in the University 
of London, for the first time recreates the scientific background of these 
voyages. She emphasizes the part that contemporary scientists played 
in accumulating the data essential to the intelligent planning of the various 
expeditions, and shows that it was not through mere chance that these 
voyages made real contributions to the growing body of accurate scientific 
knowledge. 

Inasmuch as geography draws upon most of the other mathematical 
sciences, especially geometry, surveying, astronomy and navigation, the 
principal contemporary works in these subjects are included by the author 
in her discussion. ‘Thus the work takes on a wider scope than its title 
indicates, and tends to become a bibliographical survey of all the books 
written or published in England during the period, which relate to any 
of the mathematical sciences. The method of presentation adopted 
is appropriate to this type of study. The comprehensive bibliographies 
of English works on geography and related sciences, arranged chrono- 
logically, are designed to be one of the most important features of the work, 
and take up over one third of the space in each volume. The chapters 
in the text constitute a commentary on the more significant titles listed 
in the bibliographies, with occasional sections dealing in greater detail 
with subjects or individual scientists of outstanding importance. 

Tudor Geography, 1485-1583, first published four years ago, is by 
far the better of the two volumes. Its first two chapters are devoted to 
an excellent general survey of English geographical literature during 
the period, emphasizing the change that took place after 1550, when the 
English search for the passage to Cathay began. Before that date, the 
published geographical works consisted mainly of the mediaeval encyclo- 
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pedias, epitomes of the writings of the classical authors, and popular 
handbooks derived from these sources. From 1550 onward, however, 
the English were engaged in a systematic effort to acquire and make 
their own the best existing knowledge in the geographical sciences, from 
the recent works of Continental writers. Furthermore, as the English 
mastered the new knowledge, they put it to the test of practise, and 
corrected and augmented it, in accord with their own experience. 


From 1550 to 1583, by far the most important figure, from the scientific 
point of view, was JOHN Dee, and Miss ‘TayLor devotes three subsequent 
chapters to a detailed discussion of Dee’s geographical work. This is 
the most significant section of the book, and the first adequate 
appraisal of Der’s place in the history of English science. Most accounts 
of Dee have dwelt upon his later career, when his efforts were turned 
to the fruitless pursuit of the mystical lore of astrology, alchemy, and 
crystalgazing. This, however, was not the period of Dee’s great influence, 
and Miss TAYLor is to be congratulated on restoring JOHN Dee to his 
rightful place as the central figure in the beginning of modern science 
in England. Through his close friendship with the greatest scientists 
on the Continent (the author points out that the five most 
eminent contemporary geographers, PEDRO NUNEZ, GEMMA PurysiUvs, 
GERARD MERCATOR, ABRAHAM ORTELIUS and OrRONTIUS FINAEUS, were 
among his intimate friends and correspondents) JOHN Der, and through 
him, his English pupils and fellow-workers, were kept in constant touch 
with the latest scientific developments in Europe. Dee’s own library, 
containing the most important scientific works, both ancient and modern, 
was without a rival, and was always at the disposal of his friends. Add 
to this Der’s work as the chief scientific advisor to the principal English 
voyages to 1583, and his acknowledged eminence as an inspiring teacher, 
and his supremely significant rdle in Elizabethan science becomes obvious. 

Other chapters which make a real contribution to our knowledge of 
the period are the one on ROGER BARLOw and his Brief Summe of Geo- 
graphie, and the final chapter, tracing the development of practical 
surveying instruments in England, from earlier Continental models. 
At the end are four valuable appendices. The first is the catalogue 
of English geographical and kindred works, arranged chronologically, 
and including both printed books and manuscripts, although the list 
of manuscripts does not pretend to be complete. Although a number 
of important printed books were omitted from this list, nearly all of these 
were included in the addenda to this bibliography, printed in 
Miss Taytor’s second volume. JOHN Der’s geographical works are 
recorded in a second appendix, and this is succeeded by a catalogue and 
bibliography of contemporary libraries, made up from four lists; namely, 
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those of the libraries of JoHN Dee and Sir THomas Situ, of the library 
formed by the Earl of ARUNDEL and JoHN, Baron LUMLEY, and the 
bibliographical list printed by PurcHAs in 1614. As an illustration of 
the scientific works available and familiar to English scholars during 
the period, this list is invaluable. A final appendix reprints extracts 
from various illustrative documents. 

On the whole, Tudor Geography is a work ot sound and thorough 
scholarship, and by far the most important book yet published dealing 
with Elizabethan science. Except for a defect in the plan of the author’s 
bibliographies, which, since it applies to both volumes, will be discussed 
later, only two erroneous statements require notice. On p. 54, discussing 
BarLow’s “‘ Regiment of the North Pole,”’ the author says : 


The guiding stars (called ‘ guards’) are not the pointers, but the three stars 
in the handle of the Dipper, i.e. «, { and » in Ursa Major. Their successive 
positions, corresponding to Barlow’s figure, are given roughly in Fig. 4. 


The figure shows eight positions of the stars of the Dipper. It seems 
surprising that Miss TayLor should make such a mistake in identifying 
the “‘ guards,” for in all sixteenth century writers on navigation they are 
clearly designated as the stars 8 and y of Ursa Minor. In her edition 
of BaRLow’s work, printed by the Hakluyt Society in 1932, Miss TAYLOR 
has fortunately corrected this serious error. The other mistake is a 
comparatively trivial one. On p. 15, RICHARD BENESE’s surveying instru- 
ment is wrongly described as a line four perches long, instead of five 
perches. 

The author’s Late Tudor and Early Stuart Geography, 1583-1650, 
recently published, is decidedly inferior to the earlier volume to which 
it is a sequel. The period it covers, though shorter in years, is vastly 
greater both in the amount and the variety of its works dealing with 
geography. A study of this material, equal in thoroughness to her 
Tudor Geography, would have required far more time and space than 
Miss TAYLOR has given to it. Consequently, the text of this volume is 
little more than a sketchy and disconnected running commentary on 
the bewildering number of books listed in the bibliography, with, at 
the end of each chapter, a reference, by number, to several additional 
titles unavoidably passed over in the discussion. Nevertheless, the book 
has brought together such a store of miscellaneous information about 
the geographical writings of the period that it is certain to be of great 
value to scholars, particularly in suggesting lines of approach to more 
detailed studies. The chapters likely to prove most useful are those 
on HAaAKLuyT and PuRcHAS, on mathematical geography, navigation 
and surveying, on regional and human geography, and the two chapters 
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on economic geography. The latter should be of special interest to 
presentday readers, in the light of current attempts at National Planning. 

The inaccuracies in this volume are more numerous than in the first, 
the consequence, no doubt, of hastier writing. JOHN SMITH’s Sea- 
Grammar, for example, is not his An accidence... for young seamen under 
a new title, as stated in both text and bibliography, but a new work, 
of about three times the length of the latter, although using some of 
the same material. Likewise, the dates of the first printed edition 
of Trevisa’s English translation of BarTHOLOMAEUs ANGLICUs’ De 
Proprietatibus Rerum (1495), and of BUCHANAN’s poem, De Sphaera 
(1584; with PincrERO’s additions, 1585), are incorrectly given as 1471 
and 1587 respectively. In the bibliography many works of outstanding 
importance have unaccountably been left out. Notable among these 
are the treatises on the invention and development of logarithms, by 
NaplIER, BRIGGES, SPEIDELL, GUNTER and WINGATE, and the works on 
trigonometry, such as HANDSON’s translation of Prriscus, and the books 
of SpeEIDELL and GuNTER. The value of these mathematical works to 
geography and navigation was emphasized from the first by their authors, 
and problems illustrating their practical application in these sciences 
were in some cases inserted. Yet the only books on these subjects 
included by Miss TayLor are NATHANIEL Ror’s Tabulae logarithmicae 
and RicHARD Norwoop’s Trigonometrie, both acknowledged by their 
authors to have been compiled from the works of their more eminent 
predecessors. 

The most fundamental criticism of Miss TAYLOR’s two books, however, 
has to do with a serious defect in the plan of her bibliographies, which 
has made them practically useless to all other scholars, except as lists 
indicating the number and variety of the geographical and kindred 
writings of the period. In addition to books and manuscripts now 
extant, she has, for sound enough reasons, included works known only 
from contemporary references, but she has failed to distinguish these 
untraced works in her bibliographies. She must have realized, certainly, 
that those using her book would be interested not only in the fact that 
a certain treatise existed some three hundred years ago, but would also 
wish to know whether it still existed, and where a copy might be found 
for further study. Yet one will usually search in vain for this latter 
information in Miss TAayLor’s volumes. Had she merely devised a simple 
set of symbols for the principal libraries in England, and a symbol to 
indicate the titles no longer extant, she could have made this essential 
knowledge available to other scholars, and the increase in the cost of 
publication, if indeed any at all, would have been insignificant in com- 
parison with the advantages gained. For English printed books, of course, 
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this information could well have been omitted, for the location of copies 
of the extant works can readily be traced through Messrs. PoLLarp 
and RepGrave’s Short-Title Catalogue, an invaluable work to which 
Miss TayLor makes ample acknowledgment of her indebtedness. With 
books not listed in the. Short-Title Catalogue, however, the question 
arises as to whether they are works no longer extant, or are books that 
were printed on the Continent, and the author gives us no clue to the 
answer. The difficulties are multiplied many times when one has to 
do with the manuscripts listed, for there is no union catalogue of the 
manuscripts in English libraries. ‘Thus the reader is confronted with 
the task of searching through several dozen volumes of manuscript 
catalogues, all the while being uncertain whether or not the manuscript 
he is looking for is still extant. Even though Miss Tay.or felt obliged 
to omit full designations of all manuscripts by library, collection and 
number, she might easily have spared others the necessity of repeating 
the laborious search for documents she had already gone through. She 
need only have indicated the extant manuscripts by inserting after the 
entry a symbol indicating the library or collection in which it was to 
be found. (The symbols used in the Short-Title Catalogue might be 
suggested as a model.) Had she done no more than this, Miss ‘TAYLOR 
would have made her bibliographies of real and lasting value to other 
scholars in the field of Elizabethan science. As they stand, however, 
these bibliographies are far more annoying than useful. 
The Huntington Library. Francis R. JOHNSON. 


R. E. Dickinson and O. J. R. Howarth.—The making of geography 
1v-+-264 pp., 5 pls., 30 figs. (Oxford, ‘The Clarendon Press.). 1933. 
($3.00). 

This is a history of the progress of geographical science from its 
beginnings among the Sumerians and the Egyptians down to its latest 
concepts of natural environments or regionsas elaborated by HERBERTSON. 
Dr. HowarTH writes of ancient and mediaeval geography and 
Mr. Dickinson has dealt with the period from the sixteenth century 
to the present. Trade advanced geographical knowledge but sought 
to restrict its spread. The travelling Greek philosophers did more 
than the trading Phoenicians to round out the knowledge of the circum- 
Mediterranean world, but trade joined hands with the urge for exploration 
as culture advanced, especially in the sixteenth century, to define and 
map the real world. ‘The authors trace the growth of scientific concepts 
of geography. ‘The Moslem world by virtue of its extension and unifica- 
tion built up a practical knowledge of regions, routes, and rest-houses 
and embodied them in gazeteers including even China and Korea. 











REVIEWS 295 


The Caliph AL-Mamun had the works of Marinus, and PTroL_emy 
translated. ‘The circumference of the earth was recalculated by them 
and degrees measured with an error of only three degrees between Toledo 
and Baghdad. ‘The Arabs introduced from the east and perfected the 
planispheric astrolabe and used it in determining astronomical altitudes, 
calculating latitudes, time, and the heights of mountains. From this 
instrument was adapted the navigators’ astrolabe used by CoLuMBus 
and not superseded till the middle of the 18th century. 

Dr. DICKINSON credits VON HUMBOLDT and Kari RITTER with the 
founding of modern scientific geography in the physical and human 
fields respectively. RatzeL in Germany and Lepvay in France bridged 
the gap between these two schools, influenced largely by evolutionary 
ideas derived from Darwin. Biogeography also derives its significance 
from the evolutionary aspects of geographical changes. The author 
of the chapter in biogeography states that the old idea that temperature 
was the main factor controlling animal distribution is exploded and 
migration is now more important. It is quite probable that both plant 
and animal ecologists would not accept this view as true in either of their 
respective domains. ‘Temperature places limits about species both in 
altitude and latitude and interacts with other factors of history and 
associations to produce the existing pattern of life on the earth. The 
book is a very useful compendium of geographical facts and theories 
organised as a development of human culture. One defect which runs 
throughout the work is the lack of an adequate consideration of the sea 
as something more than a highway for ships, in relation to the physical, 
regional, biogeographical, and cultural aspects of geography. 

July 10, 1934 CuarLes A. Koroip. 


George C. Homans and Charles P. Curtis, Jr.—An Introduction 
to Pareto: His Sociology. 299 pp. New York, A. A. Knopr, 
1934- ($2.50) 

This brief analysis of VILFREDO ParETO’s Trattato di Sociologia Generale 
constitutes the first fruits of a seminar conducted at Harvard University 
by Professor L. J. HENDERSON. Those familiar with Professor HENDER- 
SON’s seminar will recognize the acknowledged source of many of the 
illustrative materials, especially those on scientific method, which crowd 
the pages of this Jntroduction. Particular emphasis is laid upon the con- 
ceptions of Macu, Porncarft, and of “ operationalism”’ (BRIDGMAN) 
as exemplified in PaReTO’s analysis of social phenomena. Numerous 
examples of scientific procedure in mechanics, chemistry and biology 
are cited to point the way for a truly scientific study of society. 

Imbued with a frank enthusiasm for the 7vrattato—‘‘ ParETO may 
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be the Copernicus of sociology”’—the authors indulge in respectful 
derogation of other sociologic analyses. ‘The indictment of extra-Paretian 
sociology includes charges of over-logicality and sentimentality : 
“ professional sociologists”” do not take sufficient account of the 
preponderating réle played in social life by the non-logical actions of 
man. Incidentally, this book occasionally furnishes us with unwitting 
illustrations of the pervasiveness of the non-logico-experimental elements. 
(E.g., the statement that “people usually become sociologists precisely 
because they hold such strong sentiments about the questions it [sociology] 
studies ” (p. 144) is proffered with no experiential validation.) 

The discussion of the significance of PARETO’s methodology is generally 
more illuminating than that by Bousquet, but the latter’s more critical 
attitude on certain points—-tor example, static social equilibrium— 
warrants continued attention. In their analysis of the “ residues,” the 
authors fall heir to ParETo’s own ambiguity: the term 
is used to refer to uniformities in men’s statements and actions as well 
as to sentiments. Such usage, as a cursory operational analysis will 


‘ 


* residue ” 


indicate, makes for confusion. 

Numerous illustrations of “ residues” and “ derivations’ 
from contemporary literature, law, mythology and politics to indicate 
the convenient applicability of PaRETO’s conceptual scheme. The authors 
advisedly make no effort to criticize the Trattato, but rather, in dulcet, 
Shavian fashion, present an adequate, simplified exposition of its content. 

This book establishes a new high mark in the popularization of PARETO’s 
sociology and we may rest assured that the forthcoming English translation 
of the Trattato will be welcomed by the intellectuals who deem PaRETO 
— to quote from the jacket of the /ntroduction “as significant to the 
world... as Kart Marx and OswaLp SPENGLER.” 

Harvard University. Ropert K. MERTON. 


are culled 


Eugene Freeman.—The categories of CHARLES Peirce. 62 p. Chicago, 
Open Court, 1934. 

The author attempts to give “ a compact and organized conspectus ” 
of Petrce’s categorical doctrines. As a result of his logical studies, 
PEIRCE came to the conclusion that human conceptions are ultimately 
governed by three categories, to which he applied the colorless names, 
Firstness, Secondness and Thirdness. Peirce defends the ultimacy, 
ontological reality and mutual irreducibility of these three categories. 
Firstness is something like immediacy; Secondness something like real 
interaction between two ontologically equally real entities; Thirdness 
something like relational mediation between two entities. What PEIRCE 
wants to say is that the real necessarily involves its own self-immediacy, 
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its real interaction with other reals and an element of representative 
generality whereby a diversity of reals is mediated into some preservative 
unity. In this little book Mr. FREEMAN discusses this doctrine of PEIRCE 
and its grounding in Perrce’s logical and philosophical theories. 
Mr. FREEMAN displays a good grasp of Peirce’s thought, but he does 
not seem to be sufficiently critical of the philosophical adequacy of this 
thought. For instance, he does not seem to feel uncomfortable over 
Peirce’s sensationalist and rationalistic presuppositions. But there are 
good discussions of Prirce’s famous theories of tychism and synechism, 
and of the role of these theories in Petrce’s philosophy. There is also 
a good schematism of PErrce’s categories (p. 57) in which Mr. FREEMAN 
tabulates under the three fundamental categories their diverse manifesta- 
tions in human experience. 

Cambridge, Mass CHARLES MALIK. 

October, 1934. 


A. W. Wakil.—The third pandemic of plague in Egypt. Historical, 
and statistical epidemiological remarks on the first thirty-two years 
of its prevalence. Publ. No. 3, Faculty of Medicine. Egyptian 
University. 169 pp., 26 charts, Cairo, 1932. 

Plague has ravaged mankind since before history began and has done 
much to modify the course of history by the extermination of human 
families, by checking the progress of civilization, and by deflecting 
trade and human migrations. The civilization of Egypt, both ancient 
and modern, has afforded unique facilities for this epidemic since its 
agricultural interests foster rats and its semi-arid conditions favor fleas, 
while the absence of sanitary control made possible the rapid spread 
and serious results of the disease. Egyptian commerce in this melting- 
place of the East and the West also spread the disease to other contiguous 
and even more distant lands. Medical progress, and possibly a decline 
in violence, seem to have reduced the severity of its ravages since the 
days when the Egyptian botch and emerods threatened the Israelites, 
and field mice and sudden death routed the army of SENNACHERIB from 
the Egyptian city of Pelusium. Rurus or Epuesus refers to plague 
as especially prevalent in Egypt. It is not certain that all pandemics 
of the past called plague were due to Bacillus pestis, but three such pande- 
mics generally referred to as due to true plague have occurred in the 
Christian era. The first originating in Egypt in 542 A.D. is known 
as the plague of JusTINIAN. The second was called the Black Death 
because of pneumonic complications, and reached its zenith in 1347 A.D., 
spreading over Europe and the known world. The third pandemic, 
which still lingers, started in China near the end of the 19th century. 
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Since the trade from the Orient converged in Egypt, and diverged 
thence throughout Europe, Egypt came to be regarded as the perennial 
source of plagues, which probably travelled with cargo in fleas, rats, 
and humans. 

Plague was not restricted, however, to the pandemic periods. After 
the Arab conquest it appeared in epidemic form in the 7th and 8th cen- 
turies, but disappeared until roro A.D., reappearing later with the 
Turkish invasion in the 11th century, became violent during the Crusades, 
and culminated in the pandemic of the Black Death in the 14th century. 
In 1072 A.D. Cairo was a desolate city of the dead. In 1201 and 1296 
the terror returned, and in 1348 the Black Death arrived from the Italian 
Republics, when goo,000 deaths occurred in Cairo, industry and agricul- 
ture all but ceased, and even domestic animals shared the fate of their 
unhappy owners. Epidemics recurred in 1373, 1443, and 1459. In 
these, as in the earlier ones, the violence was reported by historians 
and physicians to have been very severe, in this respect differing notably 
from the milder form of the disease in the present pandemic. HIRSCH 
reported 21 epidemics of plague in Egypt between 1783 and 1844. 

But plague vanished from Egypt in the second half of the last century, 
due, in the opinion of the author, to change in trade routes, England’s 
interests in India, the Suez Canal, and sanitation (1). Plague, however, 
abates in the absence of sanitation in response to the laws of epidemiology 
summed up in herd immunity, but is stimulated into activity by various 
environmental factors, with the result that secular cycles emerge. 

The paper deals mainly with the details of the present pandemic, 
tracing its origin, spread, results, and epidemiology. 

September 6, 1934. Cuarces A. Kororp. 


(1) On Egyptian sanitation with reference to the Muslim pilgrimage, see 
Dr. DuGuet (Paris, 1932; Isis 20, 499-503). 











Proceedings of the Eleventh Annual 
Meeting of the History of Science Society 


Washington, D. C. December 28 and 29, 1934 
REVISED STATUTES 


1. This Society shall be called The History of Science Society. 
Its purpose shall be to encourage and to maintain an active interest 
in the history of science in general and of the various sciences 
in particular. 

2. The officers shall be a president, two vice-presidents, a 
treasurer and corresponding secretary, and a recording secretary. 

3. There shall be a Council consisting of the officers, the 
chief editor of the official journal, the chairman of the committee 
on publications, ex-presidents of the Society, and fifteen 
other members. The Council shall have general charge of the 
affairs of the Society. 

4. The president and vice-presidents shall be elected by ballot 
for two calendar years; ‘five members of the Council shall be 
elected by ballot at the annual meeting for a period of three calendar 
years. An official ballot shall be sent to each member at least 
one month prior to the annual meeting. Each ballot shall contain 
a name proposed by the Council for each vacancy, with blank 
spaces in which the voter may substitute other names. A majority 
of all votes cast either in person or by mail shall be necessary 
to election. In case of failure to receive a majority vote for 
any office, the members present shall choose by ballot between 
the two having the highest vote. The corresponding secretary 
and treasurer and recording secretary shall be elected annually 
by the Council. 

5. All ex-presidents of the Society shall be ex-officio permanent 
members of the Council. For the president and vice-presidents 
the term of office shall be for two years or until the incumbent’s 
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successor is elected. In case of a vacancy in any office, the Council 
shall elect a member of the Society to fill the vacancy until the 
next annual meeting. 

6. Persons elected as members of the Society by the Council 
shall be admitted upon payment, within sixty days of the date 
of election, of the first annual dues (five dollars). Libraries and 
other institutions of learning are eligible to membership without 
vote. A member failing to pay his dues within sixty days of 
notification shall be considered as having withdrawn. Members 
elected during the year of organization (1924) shall be designated 
as Foundation Members. 

7. The official journal of the Society shall be sent without 
charge to each member. It shall contain reports of the meetings 
and such other materials as shall be of interest to members of the 
Society. The chief editor of the official journal shall be a member 
of the Council ex-officio 

8. There shall be a Committee on Publications of five members, 
to deal with publications of the Society other than the official 
journal. This committee shall be appointed by the Council, 
and its chairman shall be a member of the Council ex-officio. 

g. The annual meeting of the Society shall be held in December 
of each year, the precise date and time to be determined by the 
Council. Other meetings may be called as the Council may 
direct. ‘The Council shall meet at the annual meeting of the 
Society and may be called together or consulted by mail at the 
president’s option. 

10. These statutes may be amended by letter or in person, 
by a two-thirds vote of the total membership of the Council 


REPORT OF ‘THE PROGRAM 
WASHINGTON MEETING, DEC. 1934 


Program of the Eleventh Annual Meeting of The History of 
Science Society in joint session with the Fiftieth Anniversary 
Meeting of the American Historical Association and The Washing- 
ton-Baltimore Section of the History of Science Society was held 
December 28 and 29, 1934 at the Mayflower Hotel, Washington, 
D.C. 

















PROCEEDINGS OF THE ELEVENTH ANNUAL MEETING 301 


The first joint session of the above organizations was held 
in the Pan American Room Friday, December 28 at 2:30 P.M. 
with President Harvey CusHInG of Yale University presiding. 
The first paper of this program was by Dr. Dorotny Stimson, 
Dean of Goucher College, Baltimore, on Puritanism and the 
New Philosophy in Seventeenth Century England. Following 
Dr. Strmson’s remarks, Dr. S. E. Morison of Harvard University 
discussed the paper. The second paper was by Dr. SANFORD 
V. Larkey, Medical School of the University of California, San 
Francisco and the discussion was taken up by Dr. CusHING. 
The last paper for the afternoon was an illustrated and informal 
discussion of the Origins of Modern Cartography, 1250-1500, by 
Dr. Dana B. Duranp of Harvard University. The discussion 
of this paper was taken up by Dr. L. C. Karprnski of the Uni- 
versity of Michigan. 

The program this year varied from the preceding meetings 
in that the dinner which followed in the evening was an innovation 
which it is hoped will become an annual affair. A committee 
of the Washington-Baltimore Section of The History of Science 
Society had this matter in charge. Following the dinner the 
President, Dr. Harvey CusHING gave the first annual presidential 
address, the subject being ‘‘ The Humanizing of Science. ” 
Following this the Editor of Jsis, Dr. GErorGE SarRTON, 
gave an interesting account of the International Congress of the 
History of Science held in Portugal during October. This was 
followed by a paper by Dr. ALexaNpDeR Poco, staff member 
of the Carnegie Institution of Washington, on Calendars of 
Early Civilization. This dinner meeting was a success and we 
were fortunate in having as distinguished guests, Dr. JAMEs 
H. BreasteD, former president of the Society and Miss BREASTED, 
Dr. JoHN C. MerRRIAM and Mrs. MERRIAM. 

The final session of the program took place Saturday morning, 
December 29 at 10:00 A.M. with Dr. Sanrorp V. LarKeEy presiding, 
owing to the illness of Dr. CHaRLEs A. Browne. Dr. GEORGE 
SARTON gave a very interesting and informal talk on the study of 
Arabic Science, showing the many avenues open for research in 
this mostinteresting period. Following, Dr. JoHN RATHBONEOLIVER, 
Institute of the History of Medicine, Johns Hopkins University, 
Baltimore, read a most scholarly paper on Greek Medicine and its 
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Relation to Greek Civilization. The final paper for the program 
was given by Dr. RicHarp H. SHRyock, Department of History, 
Duke University, Durham, North Carolina, on The Value of 
Medical Source Material to the Social Historian. ‘This paper 
revealed unlimited sources for the future historians in the social, 
political and economical sciences. 

Following are the two committees which had this program in 


charge 

Program Committee Committee on Arrangement 
Dr. Harvey CusHinc, Chairman Dr. James F. Coucn, 
Dr. JoHN F. FULTON Chairman 
Dr. LYNN ‘THORNDIKE Dr. CHarRLes A. BROWNE 
Dr. Henry E. SIGERIST Mr. Freperick E. BrascHu 
Dr. RicHarp H. SuHRYOcK Mr. Morris C. LEIKIND, 
Mr. Freperick E. Brascu, Secretary Secretary 


REPORT OF THE SECRETARY 
To THE PRESIDENT AND COUNCIL OF THE HISTORY OF SCIENCE 
SOCIETY : 


Herewith, I submit my report as Secretary-‘l'reasurer for the 
year ending November 30, 1934. Heretofore it has been customary 
to read the treasurer’s report in detail, but several Council 
members have suggested that this could be condensed and read 
in brief. A detailed copy of the expenses are on a separate sheet 
and may be examined by those who wish to do so. 

The total number of members to date is 654. ‘The total 
income for the year 1934 was $2685.00 including the transfer of 
a small balance from the revolving book fund; the total expense 
was $2668.75. ‘The largest item of this expense, excluding /svs, 
was $425.00 for secretarial aid, as you will note on the 
accompanying report. It is the first time in the history of the 
Society’s activities that the expenditure for secretarial aid has 
reached this amount, and it is because of the increase of work 
and activities of the Society, which is constantly demanding more 
time than I personally can give consistently to it. I, therefore, 
found it expedient in every way to assign the extra work to an 


assistant. It has become increasingly evident that if the Society 
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wishes to grow, more and more constructive work must be under- 
taken. This we have attempted to do throughout the year, and 
it has resulted in a large increase in membership. You may be 
interested to know that this office has, for the past year, prepared 
and mailed over 3,000 letters, including the yearly statements 
and special invitations. Each item required much thought and 
preparation. In view of the increasing demand on our Revolving 
Book Fund by scholars wishing aid in publishing manuscripts, 
we have transferred a small balance from the book fund to the 
expense account of the Society, in order to meet the burden placed 
upon our already heavy correspondence. 

The new membership list is nearly ready to be typed, as about 
ninety-five percent of the postcards have been returned. We 
hope to have this printed in an early issue of Jsis, arranged alpha- 
betically and geographically. 

The final revised statutes have been approved by members 
of the Council by mail. 

It is most gratifiing to report that letters received from friends 
and members are constantly commenting upon the high scholarly 
level of Isis. ‘There is every reason to believe that the Society 
is on its way to greater recognition and if it is to maintain its place 
in the intellectual life of the world, provisions must be made to 
further support and encourage this. Since our funds are limited, 
it is evident that extra means must be secured. This end may 
be reached by obtaining an endowment fund, and establishing 
a life membership policy. If we can obtain a membership. ot 
1000, the problem of the expense of the Secretary’s office would 
be solved in part 

The increase of membership is being taken care of by Miss 
GREENER and me through a plan, demonstrated to be the most 
successful yet attempted by the Society. As a matter of compar- 
ison, I shall outline briefly the two methods so far used. We 
began our new campaign by sending to the prospective members a 
specially engraved invitation card signed by the President, inclosing 
a circular showing the history and activities of the Society. This 
was followed, in about three days time, by a letter from this office, 
calling the candidate’s attention to the fact that his work has 
been noted through an article or a book, and stating that the 
Society might possibly be of further aid to him in his work. We 
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have prepared approximately 150 cards and letters and have suc- 
ceeded in obtaining 50 new members, the cost altogether being 
approximately $100.00. Dr. SARTON, in the early part of the year, 
canvassed the entire membership list of the fifth edition of 
‘* American Men of Science,’”’ having an expenditure of $200.00 
plus a secretary’s salary, and succeeded in getting only about 
35 new members. ‘Therefore it is evident, by merely calculating, 
that it would be less costly to have this office take care of 
the business of increasing the membership through the special 
invitation card. I might state at this time that each member 
of the Council who has the desire to recommend others for 
membership, should send me the names of his candidates. 

The Secretary, last June, visited his old home in California, 
and was fortunate in being a guest of the most interesting and 
active group of young historians of science at the University 
of California. Here in Washington, together with members 
residing in Baltimore, has been formed a second group of interested 
scholars, which is active in advancing the history of science 
movement. The spirit existing in these groups is an omen of 
the coming times. FREDERICK E. Brascu, 

Secretary. 


TREASURERS REPORT 
CASH RECEIVED 


Dues from 449 members $2245.00 

Dues from 1933 (delinquent) . a" 110.00 
$2355.00 
Sale of Isis ae ai 30.00 
Transferred from Book Fund. . . . 300.0¢ 
Total . $2685.00 

EXPENDITURES 

Paid to Isis . $1884.00 
Secretarial Aid '. 425.00 
Printing 84.75 
A. C. L. S. — 25.00 


Railroad Expense .. : 101.00 
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* Who’s Who ” (Biographical Dictionary) 8.50 
Washington-Baltimore Section Expense . 10.00 
Postage, telegraph, etc... . . . . i > 50.50 
Back Nos. and Advertising. . . . . 80.00 
eee: | iis es eee $2668.75 
Total cash received . . . + $2685.00 
Total expenditures. . . . . 2668.75 
Balance $ 16.25 
Totalmembers. . . . . 497 
Total new members. . . 85 
: Total delinquent members. 48 
Total foreign members. . 65 
695 
Deaths and Resignations . 41 
Present membership. . . 654 
FREDERICK E. BrascnH, 
Treasurer. 


COUNCIL RECORD 
Meeting December 28, 1934, 5 p.m. 


The Council of the History of Science Society met at the 
Meyflower Hotel, Washington, D.C., with Dr. Harvey CusHING 
in the chair. 

Present: Dr. CusHinc, President; Mr. Brascu, Secretary, 
Dr. Coucu (representing Dr. Browne), Dr. LARKEY (representing 
Dr. Leake), Dr. Karpinski, Dr. Sarton, Dr. SHRYOCK, 
Dr. Sicerist, Dr. Stimson; Mr. Lerkrnp, Dr. James WESTFALL 
THompson, Dr. WILLARD, (By invitation); Dr. Simons, Recording 
Secretary. 

Minutes of the last meeting omitted. 

Committee on dictionary of scientific and medical terms : Discussion 
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of this matter included offers of cooperation and help from 
Dr. WILLARD, for some time at work under a grant from the Ameri- 
can Council of Learned Societies, on a British-Latin Dictionary, 
and from Dr. THompson. A motion was then passed: The 
History of Science Society appreciating the need of a glossary 
of medieval scientific terms appoints the following committee 
to study the question, organize systematic investigations, and 
report at its next annual meeting. Chairman, Dr. Henry E. 
Sicerist; Dr. Sanrorp VY. Larkey, Dr. L. C. McKInney, 
Mrs. D. W. Stncer, Dr. LYNN THORNDIKE, Dr. M. C. WELBORN. 

Election of new officers and Council members: ‘The following 
officers were declared elected for the two-year term 1935-36. 
For President, Dr. CHARLES A. Browne; for Vice Presidents, 
Dr. Cuauncey D. Leake, Dr. Henry E. SiGerist; for Members 
of the Council to serve until December 1937, Dr. Louts T.. More, 
Dr. Epwin G. Conkiin, Dr. Georce S. Brett, Dr. HARroLp 
T. Davis. Dr. Watson Davis. 

Report of Treasurer-Corresponding Secretary was read and 
approved 

Report of Editor of Isis: ‘The Editor reviewed the history 
of Isis for the past 10 years. The number of volumes published 
has been 17, of which 10 are due to the Society, the others to 
Dr. SARTON himself. ‘This year some 1400 pages have appeared; 
without vol. XXII, just out, 1008 pages and 21 plates. ‘The 
devaluation of the dollar has had a serious effect on the real income 
of the Editor and he suggested an increase in dues. Another 
suggestion was made that advertisements be added to /sis 

Proposal for other classes of membership such as Life Membership 
The Corresponding and Recording secretaries were asked to make 
a study of such memberships in other organizations. 

Establishment of Local Branches: Discussion of advisability of 
this was animated. Suggested that there be an amendment to 
the constitution to the effect that local groups consisting of at 
least five members of the Society may have the right to apply 
to the main organization for establishment. /szs is to publish 
soon a list of members arranged geographically and this may 
stimulate the formation of such groups. No action taken. 

Meeting place for 1935: ‘The Society will hold its annual 
meeting in St. Louis, Mo., in connection with the Christmas 
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meeting of the American Association for the Advancement of 
Science. 

Resolutions concerning Dr. Wm. H. Welch and Dr. Berthold 
Laufer: Mr. Brascu read resolutions expressing the loss to the 
Society of these members and sympathy for those nearest them, 
the resolutions concerning Dr. WELCH to be sent to his relatives 
and those concerning Dr. LAUFER to Mrs. LAUFER. 

Delegate to the American Council of Learned Socteties : 
Dr.H.E. Sicerist. (Dr. LYNN THORNDIKE’s term expired in 1934). 

Election of Secretaries for 1935 : Mr. F. E. Brascu was reelected 
Corresponding Secretary and Treasurer, and Dr. Lao G. SIMONs 
was reelected Recording Secretary. ‘ 

Meeting adjourned on motion at 6:30 P.M. 

Lao G. SIMons, 
Recording Secretary. 


SUMMARY OF JSIS ACCOUNTS FOR 1934 


For previous account, see Isis 21, 233 


Expenditures Receipts 
Printing 3,000.11 HSS dues 1,815.00 
Plates & figs 130.11 
Mailing 752.06 3,882.28 Sales of back vols. 
Bruges 783.15 
Royalties HSS 139.50 
Reprints 212.83 Brussels 116.32 1,038.97 
Other 27.50 Cl 1,212.25 
Gifts 33-36 273.69 N.AS. 500.00 
Gifts from friends 62.05 
Editorial Adv. (HSS) 50.00 
Cambridge off. 423.86 ———— 
Brussels off. 352.16 776.02 4,678.27 
Insurance 11.63 Editor’s add. loss 265.35 


4,943.62 41943-62 
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N.B.—This account is not entirely exact as I have not taken 
into account the continual fluctuations of the exchange For 
the sake of simplification Belgian francs have been converted 
into dollars at the single rate of 

1 B. fr. 4.65 US. cents or 1 US. dollar 21.50 B. fr. 


Distribution of the expenditures 


HSS (dues) 36.7 % 
Subsidies 34.6 
Editor 26.4 
Friends 1.3 
Advertising 1.0 
100.0 “,, 


The editor’s final loss $265.35 is the smallest in the history 
of Isis. ‘This is due to the help given by the Carnegie Institution 
and the National Academy of Sciences without which the loss 
would have been the largest ever suffered ie, $1977.60. It 
should be noted that the generous help is given by the Carnegie 
Institution not to /sis but to the Editor in order to enable him 
to publish the materials needed for his /ntroduction. 

Allow me to draw attention to the fact that the dues paid by 
members of HSS cover only a little more than one third of the total 
expenditures. ‘The members have received in 1934 nos. 59 to 62, 
plus no. 63 to p. 216, a total of 1226 p., 25 pl., 43 fig. containing 
32 memoirs, 34 shorter items, 62 reviews and 1914 bibliographic 
notes, also the index to vols. XIX-XXI. The cost of printing 
amounted to $2.55 per page (incl. pl. and fig.), the total cost of 
publication (incl. every expenditure) amounted to $4.03 per page. 

G. S. 





